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BLANK 


INTRODUCTION 


Students taking the VAX-11/78@ Processor Internals course will 
need to refer to this booklet while studying the 11/78@ Internal 
Operations module. This reference presents, in summary form, the 
data needed to analyze the program being studied. 


BLANK 


3DC 


COMPAT 
MODE 


VA + 400 


VIBA < 400 
PC < 400 


BEN 1C 3DC 


VAX MODE 


AB 


VAX MODE 


3DE 


RC (C) «PC 
ID (2E)<D 
D<Q 

PC <« VIBA 


E66 


E66 
VA<+VIBA 


PC <VIBA 
ID (2F)<+Q 


B60 


3DF 


AB 
62 
62 
es 
0 

60 < IB MISS 


RC (C) 401 
ID (2E)<D=? 
D<«Q=? 
PC < 400 


VA + 400 
PC < 400 
ID (2F)+Q=? 


Translation Flow Diagram (Sheet 1 of 5) 


VAX MODE 


AB 


60 | u STACK 


TK-4343 


B60 sco { u STACK 


RC (D) «SC 


BENIC 23C 


23C 23D 23E 23F 


11/MODE START THIS EXTRACTION OF VPN WILL BE PERFORMED WITHIN THE 
EXTRACTION 
@ 
i] 
@ 


D REGISTER WHICH IS LOADED FROM THEPC. EXTRACTION IS 


OF VPN PERFORMED ON VA 400. 
BEN1C 447 
447 Pl 44F 50 457 PO 45F 
SPACE EXTRACTION OF 
VIOLATION VPN 
POLR =4 COMPLETE 
Q< POLR 
RC (E) = 400 RC (E)< VA 
D = 00000002 D «VPN 
E7D 
E7D 
E80 
E80 
D<VPNX4 D = 00000008 
QO <POBR Q = 80000A00 
BEN D FA3 
FA3 FA7 


LENGTH D = 80000A08 D<«D+POBR CALCULATES 
VIOLATION VA = 80000A08 VA «D+ POBR POPTE 
E81 


TK-4344 


Translation Flow Diagram (Sheet 2 of 5) 


E81 
VA TO TRANSLATION BUFFER HOAaLe RC (A) = 80000A08 
80000A08 (THIS IS A SVA) 


THE POPTE FOR THIS SVA IS E84 
NOT IN THE TB. E84 
TEST TB FOR 
SVA 
BEN1D 25C 
25C 25D 25E 25F 
PC = 80000A08 PC <VA TB MISS 
VA = 80000A08 


E85 


START EXTRACTION 


*PERFORMED BY A LEFT SHIFT OF VPN FROM SVA Q = 00000000 
VA<31>< 0* VA = 00001410 
Q<+0 


Q « 00000008 B78 ! u STACK 


D « 00000005 


D<VPN X4 D « 00000014 
Q<SBR Q «00001400 


BEN D FAB 


TK-4345 


Translation Flow Diagram (Sheet 3 of 5) 


FAB FAF 
VA+D+Q VA « 1414 (WILL BECOME A PA TO 
VIOLATION RC (B) < D+Q CACHE OR SBI) 
: cog. | («RC (B) < 1414 
® E98 
° D<SPTE D < F0000005 
E99 
E99 
* MASK = FC1FFFFF Q<D Q < FO000005 


D<D— * MASK RC (F) 


D <« FO000005 


ESA 
EQA 
PC HAS NOT CHANGED VA = 80000A08 
FROM ROM 25F. SENG = 
ae WRITTEN IN USING SVA 80000A08 
000005 IN TB DATA MAXTRIX 
RET 1 1 
B79 
80000A08 IS ASSERTED TO TB — 
EBA 
E8A 
ae D < 40000001 
oem ca 
RET 2 E8C 
E8C 
VA + RC (E) VA + 400 
BEN ID 4AF 


Translation Flow Diagram (Sheet 4 of 5) 


TK-4346 


U STACK 


| STREAM TO INSTRUCTION DATA PATH 


U STACK t 


4AF 
D<Q 
RET 1 1 
B61 
E68 
E68 
E69 
E69 
Q< ID(2F) 
RET 2 62 


TRANSLATION FLOW 


D « AQ000001 
SC < ? (ENTRY VALUE) 


PC < 401 


D< ? (ENTRY VALUE) 
Q<? (ENTRY VALUE) 


TK-4347 


Translation Flow Diagram (Sheet 5 of 5) 


00000003 
00000003 


80000100 
80000000 
00000003 


90528190 
52815483 
00005554 


90528190 
52815483 
00005554 


OO00000A 


885857D0 
O3AA808F 
025E08CO 


00000206 


DOS5E08CO 
50DA5957 
8F880710 
DAO3AAAO 
02061050 


00000000 
A0000002 
A0000001 
A0000006 


! ACCESS VIOLATION 
! PAGEFAULT (XLATION NOT V) 


! MOVB (R1)+, R2 

! MOVB (R3)+, R4 

! ADDB3 R2, R4, R5 
! HALT 


| SAME CODE AS ABOVE 


! FIRST PO OPERAND 


! MOVL R7, R8 
! BISB # X80, 3(R10) 
! CLEAN UP STACK 


REl 


LDPCTX 
REl 


! CLEAN UP STACK 

! MOVL R7, RO 

! MTPR RO, $PR$_PCBB 
! SVPCTX 

! BISB # XAO, 3(R10) 

! MTPR RO, # PR&PCBB 


LDPCTX 
REI 


! POPTE FOR NO ACCESS PAGE 


POPTE FOR FIRST PO OPERAND 


| POPTE FOR PROGRAM 
| POPTE FOR SECOND OPERAND 


400 
600 


800 
804 
808 


850 


900 
904 
908 
90C 


A0O 
A04 
A08 
AOC 


SYSTEM CONTROL 
BLOCK 


PO SPACE PROGRAM 
(PROGRAM REGION) 


PO OPERAND 


OPEN — NOT IN USE 


CODE TO HANDLE 
THE PAGEFAULTS 
(TRANSLATION NOT 


VALID FAULT) 


CONTEXT SWITCHER 


CONTEXT SWITCHER & 
ACCESS CONTROL 
VIOLATION EXCEPTION 
HANDLER 


POPT 
(PO PAGE TABLE) 


Physical Address Layout (Sheet 1 of 3) 


PFN 


ae 


Ls 


TK-4336 


0000000B 


AO00000C 
00000000 
FOOOOOOF 
E800000D 
EOOOOOOE 
00000000 


7FFFFA0O 
7 FFFFCOO 
7FFFFEOO 
7FFFF600 
00001100 
00000200 
00000000 
00000600 
00000000 
00000000 
00001200 
12345678 
00000000 
00000000 
80000A08 
00000000 
00000000 
00000000 
00000400 
00000000 
80000A00 
04000004 
7F800C18 
OO1FFFFA 


FOO00004 
FOOO000B 
FOOO0000 
FOO00008 
FOOO0009 
FOOO0005 
FOQ00007 
FOOOO00A 


! SECOND PO OPERAND 


! PIPTE FOR USER STACK 

! PIPTE FOR NO ACCESS PAGE 

! P1IPTE FOR KERNEL STACK 

! PIPTE FOR EXECUTIVE STACK 
! PIPTE FOR SUPERVISOR STACK 
! PIPTE FOR NO ACCESS PAGE 


R12 (AP) 

R13 (FP) 

R15 (PC) 

PSL (KERNEL MODE) 
POBR 

ASTLVL, POLR 

P1BR 

PILR 


{! SPTE FOR SYSTEM CODE 

! SPTE FOR INTERRUPT STACK 
! SPTE FOR SCB 

! SPTE FOR OLD PCB 

! SPTE FOR NEW PCB 

! SPTE FOR POPT 

! SPTE FOR P1PT 

! SPTE FOR SPT 


Coo 


E00 
E04 
E08 
EOC 
E10 
E14 


1000 


1200 
1204 
1208 
120C 
1210 
1214 
1218 
121C 
1220 
1224 
1228 
122C 
1230 
1234 
1238 
123C 
1240 
1244 
1248 
124C 
1250 
1254 
1258 
125C 


1400 
1404 
1408 
140C 
1410 
1414 
1418 
141C 


PO OPERAND 


oe i 


P1PT 
(P1 PAGE TABLE) 


OLD PCB STORAGE 


ngci 


NEW PCB 
(PROCESS CONTROL 
BLOCK) 


SPT 
(SYSTEM PAGE TABLE) 


TK-4337 


Physical Address Layout (Sheet 2 of 3) 


1600 


INTERRUPT STACK : INTERRUPT STACK 


1800 


[° | 


USER STACK : USER STACK 


1A00 


EXECUTIVE STACK : EXECUTIVE STACK 


aS iS 


1000 
SUPERVISOR STACK : SUPERVISOR STACK 


1E00 


[=| 


KERNEL STACK . KERNEL STACK 


REGISTER INITIALIZATION VALUES — 


IPR NAME VALUE 

4 ISP 80000400 
C SBR 1400 
D SLR 8 
10 PCBB 1200 
11 SCBB 0 
38 MME 1 
39 TBIA 0 
OTHERS 

RO RO 0 
R1 R1 0 
R2 R2 0 
R3 R3 0 
R4 R4 0 
R5 R5 0 
R6 R6 0 
R7 R7 0 
R8 R8 0 
R14 SP 80000400 
ID F PSL 04000000 


TK-4338 


Physical Address Layout (Sheet 3 of 3) 


10 


OO0000000 
00000200 
00000400 
00000600 
00000800 


NOT MAPPED 
NOT MAPPED 


PAGE FAULT & SYSTEM CODE 


NOT MAPPED 


Virtual Address Layout 


PO 
SPACE 


(PROGRAM 
REGION) 


P1 
SPACE 
(CONTROL 

REGION) 


3FEFFFEF 
40000000 


7FFFF3FF 
7FFFF400 


7FFFF600 
7FFFF800 
7FFFFAOO 
7FFFFCOO 
7FFFFEOO 


80000000 


80000200 
80000400 
80000600 
80000800 
80000A00 
80000C00 
80000E00 
80001000 


SO 
SPACE 


(SYSTEM 
SPACE) 


TK-4333 


ll 


TRANSLATION BUFFER 


31302928 27262524 23222120 191817 16 151413 1211 1009080706 05 0403020100 
i “ ; VL 4 7 

9} o}o} 04640} 904°} 0484404040194} |0|0 0] ]o]0]o]o}o/o]o}o}ojo 
? - x AZZ Zo el Z 


WILL CREATE A TB MISS 1ST GO AROUND — 
AN SVA ADDRESS IS GENERATED 


VA400 


313029 28 27 262524 2322212019181716 15141312 1110 09080706 05040302 0100 uSTATE 
sve |1[0}0f0}o{0}[o{0}0/0/0}o}o{o}o}o} Jo} Jo}ofo}e}ofo}o}o}:fo}ojo) = Lear 

PRESENTED TO TB 

31302928 27262524 23222120 19181716 15141312 1110 09080706 05040302 0100 uSTATE 


¢ SY SAG N NN 
* 4 o}ofo4o) fo) 74944942} 444°440} 9} HOH fo|o[0]0]9] *]o}of0 
GS id 4 ee SN ‘ 


TAG=0 INDEX=25 


SPTE FETCHED FROM ADDRESS 1414. THIS WILL BE WRITTEN INTO TB. 
31302928 27262524 23222120 19181716 15141312 1110 09080706 05040302 0100 uSTATE 


a alaletel|o{o]ofo}ojo}ofo}o}o jojo o}ojofoo}oojojejol ors 


oo ites eee ole 
GROUP 0 GROUP 1 GROUP 0 GROUP 1 


MODIFY BIT 


PROTECT FIELD TAG (VA30:14) PARITY 


VALID BIT PARITY PA (29:09) 
SYSTEM | SYSTEM 
(VA31=1) (VA31=1) 
64 INDEX 64 INDEX 
POSITIONS POSITIONS 
PROCESS PROCESS 
(VA31=0) (VA31=0) 
TRANSLATION BUFFER TRANSLATION BUFFER 
ADDRESS MATRIX DATA MATRIX 
(LOCATED ON CAM BOARD) (LOCATED ON TBM BOARD) 


GROUPS ARE SELECTED AT RANDOM TO WRITE INTO. 
SPTE WILL GENERATE THE PA FOR POPTE WHICH IS FETCHED AND WRITTEN INTO TB. 


31302928 27262524 23222120 19181716 15141312 1110 09080706 05040302 0100 uSTATE 


THIS WILL BE WRITTEN INTO TB USING SVA 400 
INDEX 2 
TAG 0 


TK-4452 


Translation Buffer (Sheet 1 of 2) 


12 


GROUP 0 GROUP 1 GROUP 0 GROUP 1 
MODIFY BIT 


PROTECT FIELD TAG (VA:30:14) PARITY 
VALID BIT PA (29:09) 
SYSTEM | SYSTEM 
64 (VA31=1) 64 (VA31=1) 
INDEX INDEX 
POSITIONS process POSITIONS PROCESS 
(VA31=0) (VA31=0) 


2 ee i 
ZAIN 0 SRR 


WHEN VA 404 IS ASSERTED 
313029 28272625 24 2322 21201918171615 1413121110 0908070605 0403020100 


INDEX=LOCATION 2 
TAG OF VA=TAG IN LOCATION 2 


HIT 
PFN FROM TB=PA(29:9) 


201918171615 141312 11100908070605 040302 0100 


CONCATENATED WITH BITS (8:0) OF SVA 
08070605 0403020100 


CREATES A PA OF 204 
THIS GOES TO CACHE 


31302928 27262524 23222120 19181716 15141312 11 10 09080706 050403020100 
ra {0/0} fo} ofa} ofo} of fo} ofofo} 9/0} o}ofo}ofo}olfolofoto}olots foe 


512 LOCATIONS 


TAG (29:12) INDEX 
DUAL INDEX (11:3) AND (2) 
INDEX (11:3) SELECTS DATA LONG WORD 
SELECTS LOCATION OF THE INDEXED LOCATION 
IN BOTH GROUPS OF OF DATA MATRIX. 
aye AND DATA NOTE: 
ADDRESS 200 ADDRESS 204 
Z TAG=0 TAG=0 
oo INDEX=40 INDEX=40 
BIT2=0 LOW BIT2=1 HIGH 


WORD WORD 


TK-4453 


Translation Buffer (Sheet 2 of 2) 


VT 


127 UWORD IN HEX ® 20140£380180F80042000FDB UWORD ADDRESS = 0127 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY # 001000000001010000001110001110000000000110000000111110000000000001000010000000000000111111011011 


ACF s 0 NOOP IEK = 1 ISTR 

ACM & 3 TBS JMP = FDB 

ADS & i PHYSICAL KMX = 0 8 

ALU & E B MCT = iF ALLOW.IB,READ 
AMX sw 0 LA MSC = 0 NOOP 

BEN &® E INTERRUPT QK 0 NOOP 

BMX s 5 PC PCK = 0 NOOP 

CCK = 0 NOOP RMX 2 0 RAMX.D RBMX..Q 
CID = 7 ID REG.ID BUS#ID ADR=KMX SCK = 0 NOOP 

DK # 0 NOOP SGN = 0 NOOP 

OT a2 0 LONG SHF = 0 ALU 

EALUs 0 A SI =z 3 0 D.W0 Q.0 
EBMX# 0 FE SMX 2 0 EALU 

FEK = 0 NOOP SPO 2 0 NOOP 

FS sx 0 ENABLE MCT SUB = 0 NOOP 

IBC = 2 FLUSH, LOAD VIBA VAK = 1 LOAD VA 


ERKKEREEEEREKERA EERE REE ERE REE ERE REE EER EEE REAR EERE ERERE EERE EERE EERE EER KERR EKER EERE KER EERE REE 


FDB UWORD IN HEX = 30001C3C01801C00000003DC UWORD ADDRESS = OFDB 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\ 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


SSSSE@VSSSSVSS™IFVSSSHFS SEVP FsSFSFSFSCSC ST VFSFSTFECSCF*SF* VTS SBVVVFSFSVSFTVPS* SFT TVTSV*SF*SFCS SH FHTF#VlFTFGF@SlFFTSFVCVGS SeSFsFFSee Qe nswssavwaea ese 


BINARY ® 001100000000000000011100001111000000000110000000000111000000000000000000000000000000001111011100 


ACF ® 0 NOOP IEK = 0 NOOP 

ACM &® 3 TBS JMP = 3DC 

ADS = 0 VIRTUAL KMX = 0 8 

ALU = F A MCT = 3 UNUSED 
AMX = 0 LA MSC 2 0 NOOP 

BEN = 1C PSL MODE QK = 0 NOOP 

BMX = 0 MASK PCK = 0 NOOP 

CCK = 0 NOOP RMX # 0 RAMX..D RBMX..0 
CID = 3 CNSL CONT SCK = 0 NOOP 

DK 2s 0 NOOP SGN ® 0 NOOP 

DT #8 0 LONG SHF 2 0 ALU 

EALUs 0 A SI = 3 0 D.0 0.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 0 NOOP 

FS 21 ENABLE CID SUB = 0 NOOP 

IBC 2 3 START VAK = 0 NOOP 


REESE HERRERA REEEEERS EEK EERE ESKER EES ERRE REE ES ERE EE EEE ERE ERE ERS REESE RERERKE REE REE RE EERE REESE 


ST 


3DF UWORD IN HEX = QOOQO0003COLBOLICOCOOOOQOOAR UWORT ANDRESS = OSDF 


KEY 7 999999888888888877777777776666666666559555555544444 4444433333333 5S222222222211111111110000000000 
\ 943210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000000000000000000000000001111000000000110000000000111000000000000000000000000000000000010101011 


ACF = 0 NOOF IEK = 0 NOOF 

ACM = 3 TES JMF = AR 

ANS = 0 VIRTUAL. KMX = QO 8 

ALU = F A MCT = 3 UNUSET 
AMX = Q LA MSC = Q NOOF 

BEN = 0 NOF Qh = QO NOOF 

BMX = 0 MASK FCK = QO NOOF 

CCK = 0 NOOF RMX = Q RAMX 0 REMX_Q 
Cin = 3 CNSL CONT SCK = Q NOOF 

IK = QO NOOF SGN = QO NOOF 

nT = 0 LONG SHF = 0 ALU 

EALU= 0 A SI = 3 O T0 Q0 
EBMX= 0 FE SMX = QO EALU 

FEN = 0 NOOF SFO = Q NOOF 

FS = 1] ENABLE CI SUB = Q NOOF 

IBC = 0 NOOF VAK = OQ NOOF 


AIO OOOO OOK GOOG OOK OOOO OOOO OR OR OOOO OOOO OOK OOK OOK OK OOK OOK KK KK KKK KKK KK 


AB UWORD IN HEX ® 0000003C0180600400000062 UWORD ADDRESS = OOAB 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
N §43210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000000000000000000000000001111000000000110000000011000000000010000000000000000000000000001100010 


ACF = 0 NOOP IEK = 0 NOOP 

ACM = 3 TBS JMP = 62 

ADS # 0 VIRTUAL KMX = 0 8 

ALU # F A MCT w@ C READ,.V,NEWPC 
AMX & 0 LA MSC = 0 NOOP 

BEN 2 0 NOP QK 2s 0 NOOP 

BMX = 0 MASK PCK = 4 PC.PC+1 

CCK = 0 NOOP RMX = 0 RAMX.~D RBMX.Q 
CID = 4 IDBUS.ID REG-ID ADR&SC 530 SCK = 0 NOOP 

DK 2x 0 NOOP SGN s 0 NOOP 

OT x 0 LONG SHF = 0 ALU 

EALUS 0 A SI = 3 0 D.0 Q.0 
EBMXz 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 0 NOOP 

FS #0 ENABLE MCT SUB = 0 NOOP 

IBC = 0 NOOP VAK = 0 NOOP 


EKEREKESEREREEREREREEK ERAGE EES EERE E REE RER EERE EERE REE EE EERE ERE RARER ERE REE RRS EERE EEE EERE EEK ERE 


9T 


62 


60 


UWORD IN HEX = F80C003B01F1F857139B6000 UWORD ADDRESS = 0062 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 111110000000110000000000001110110000000111110001111110000101011100010011100110110110000000000000 


ACF = 0 NOOP IEK 
ACM = 3 TBS JMP 
ADS = 1 PHYSICAL KMX 
ALU ZF E B MCT 
AMX © 0 LA MSC 
BEN = 0 NOP QK 

BMX = 3 LB PCK 
ccK = 1 LOAD UBRANCH CC RMX 
CID = 7 ID REG.ID BUS*ID ADR&KMX SCK 
DK = 8 LOAD SHFCINT FORM) SGN 
DT = 0 LONG SHF 
EALUS 3 8 SI 

EBMX2 2 AMX EXP SMX 
FEK = 1 LOAD FE SPO 
FS # 0 ENABLE MCT SUB 
IBC = F CLR Bi#-B5 COND VAK 


TR | C!s! | 


=~WPrPwWwWworrH O-~ I] TF] bh HOO 0 


| 


NOOP 


8 
ALLOW.IB.READ 
IRD STATE 
LOAD ID BUS 
PC.PC+N 
RAMX.D RBMX..Q 
LOAD SC 
SSLALU15 

ALU 

0 D.0 Q..0 

ALU EXP 

LOAD LA,LB(CRA=SP2R,RB=SP1R]) 
CALL DPT 

LOAD VA 


STS TS TLIC SIL ES ICSC CE SSCSSSSS TOSI CS ES ESET EST Te TTT TTT TTS TTT eT eT eT eset ete test TT TTT ttt tts TT TT ete t ts 


UWORD IN HEX 2 0000003D0180F80000000E64 UWORD ADDRESS = 0060 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\ 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY ® 000000000000000000000000001111010000000110000000111110000000000000000000000000000000111001100100 


ACF = 0 NOOP IEK 
ACM & 3 TBS JMP 
ADS = i PHYSICAL KMX 
ALU # F A MCT 
AMX = 0 LA MSC 
BEN = 0 NOP QK 

BMX & 0 MASK PCK 
CCK = 0 NOOP RMX 
CID s 7 ID REG.ID BUS#-ID ADRSKMX SCK 
OK s 0 NOOP SGN 
OT # 0 LONG “SHF 
EALU= 0 A SI 

EBMXe 0 FE SMX 
FEK = 0 NOOP SPO 
FS 2 0 ENABLE MCT SUB 
IBC s 0 NOOP VAK 


HHH KRARHHHHHHH HOH 


oroaowooo°o°0o°o°or ose 


oa 
> 


"y) 


NOOP 


8 
ALLOW,IB,READ 
NOOP 

NOOP 

NOOP 

RAMX.D RBMX.Q 
NOOP 

NOOP 

ALU 

0 D.0 Q.0 
EALU 

NOOP 

CALL 

NOOP 


REKESEKEKERERREREE RE EEE RE EERE E EERE RE EERE EERE RRR ERR ERR EERE EERE EERE EAE ERE K EERE ERE E EERE EES 


LT 


E64 


E66 


UWORD IN 


KEY / 
\ 


BINARY # 


ACF 
ACM 
ADS 


BK QOCONNHOUWUOOMOW So 


HEX ® 1€0140038B9803DE22CO00E66 


UWORD ADDRESS #® OE64 


99999988888888887777777777666666666655555555§544444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000111000001010000000000001110001011100110000000001111011110001000101100000000000000111001100110 


NOOP 
TBS 
VIRTUAL 
B 


NOOP 

ID REG.ID BUS=ID ADR=#KMX 
LOAD Q 

LONG 

A 


FE 

NOOP 
ENABLE CID 
STOP 


ODO OWOWOODOODOONCOC TD ~I 


NOOP 


19 
LOCKWRITE.V.XCHK 
SET NESTED ERR 
NOOP 

PC.VIBA 

RAMX..D RBMX..Q 
NOOP 

NOOP 

ALU 

0 D.0 0.0 

EALU 

WRITE’ RC TC 
NOOP 

NOOP 


SKEKKKKKKEKEKE RAK KERKKEKREKRERREK EERE KAKKEKAKE RK EK KE KEK KEKAKKEREE KEKE EK RK EE KE KRAKEEKEEKEKEKKEE KEKE EEE 


UWORD 


I 


KEY 


BINARY 


ACF 
ACM 
ADS 
ALU 


OorooocoouNnroumoomous 


N 


/ 
\ 


HEX = 00140038BI803C0002000B860 


UWORD 


999999888888888877777777776666666666555 


NOOF 

TES 
VIRTUAL 

B 

LA 

NOF 

FC 

NOOF 

It) REG.ID BUS-I0} ADR=KMX 
NOOF 

LONG 

A 

FE 

NOOF 
ENABLE Cin 
NOOF 


ALDTIRESS 


ah 


io HR HW HOW Hn WON oR On OR 


rFoocowocoocoocconr. 


= OE66 


999994444444 4443333333333 222222222211111111110000000000 
943210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000000000001010000000000001110001011110110000000001111000000000000000010000000000000101101100000 


o 


NOOF 


FFF9 
LOCKWRITE.V.XCHK 
NOOF 


NOOF 

RAMX I! REMX.Q 
NOOF 

NOOF 

ALU 

0 T0 QO 
EALU 

NOOF 

NOOF 

LOAD VA 


SOOOOCOCOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOKOOOKOOOOOOKOOKOKOK KK 


8T 


B60 UWORD IN HEX # 00181C391D8009E80000023C UWORD ADDRESS #® 0B60 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY ® 000000000001100000011100001110010001110110000000000010011110100000000000000000000000001000111100 


ACF s 0 NOOP IEK = 0 NOOP 

ACM & 3 TBS JMP = 23C 

ADS = 0 VIRTUAL KMX = 7 SC(930) 

ALU & E B MCT & { MEM.NOP 

AMX 2 0 LA MSC = 0 NOOP 

BEN = 1C PSL MODE QK = 0 NOOP 

BMX = 6 KMX PCK = 0 NOOP 

CCK = 0 NOOP RMX 2 O RAMX..D RBMX.Q 
CID = 1 UNUSED SCK =x 0 NOOP 

DK ss 0 NOOP SGN x 0 NOOP 

DT 2 Q LONG SHF = 0 ALU 

EALU= 0 A SI ws 3 0 D0 Q.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 3D WRITE RC TD 
FS 2x 0 ENABLE MCT SUB = ji CALL 

IBC = 0 NOOP VAK = 0 NOOP 


KEKEKKKEKKEKEEKAKKEKEKEKKK EKER KAKER KE EERE KEKE ERE KE RKEKEKERE KEKE EK KEKE KEKE ERE KKEKEKE KK ESS 


23F UWORD IN HEX = 08341C38DDF8080000846447  UWORD ADDRESS = 023F 


KEY / 9999998888888888777777777766666666665555555555 4444444 4443333333333222222222211111111110000000000 
\ 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000010000011010000011100001110001101110111111000000010000000000000000000100001000110010001000111 


ACF = 0 NOOP IEK = 0 NOOP 

ACM = 3 TBS JMP = 447 

ADS = 0 VIRTUAL KMX = 37 FFF6 

ALU = E B MCT = 1 MEM.NOP 
AMX = 0 LA MSC = 0 NOOP 

BEN = 1C PSL MODE QK =F LOAD ZERO 
BMX = 5 PC PCK = 0 NOOP 

CCK = 0 NOOP RMX = 0 RAMX.D RBMX—Q 
CID = 1 UNUSED SCK = 1 LOAD SC 
DK = 8 LOAD SHFCINT FORM) SGN = 0 NOOP 

DT = 0 LONG SHF = i ALU[L1] 
EALU= 3 B SI = 3 0 D.0 Q.0 
EBMX= 1 KMX(930) SMX = 0 EALU 

FEK = 0 NOOP SPO = 0 NOOP 

FS = 0 ENABLE MCT SUB = 0 NOOP 

IBC = 0 NOOP VAK = 0 NOOP 


KEKEKEEE ERE K ERK E EES RAE K EEE EERE EERE EEK KSEE REE EK EKER KER EE EERE RE EERE ESESEREEEREEKERE REESE RE RERERE 


6T 


45F 


E7D 


UWORD IN HEX = OD140038F1FO02DFQ0Q0Q0000E7E 
KEY / 9999998888888888777777777766666666665 


BINARY = 

ACF = 0 NOOF 

ACM = 3 TES 

ADS = 0 VIRTUAL 

ALU = E B 

AMX = 0 LA 

BEN = 0 NOF 

BMX = 5 PC 

CCK = 0 NOOP 

Cig = 5 It} BUS_ID REG-ID ADR=KMX 
DK = D LOAD D SHF SC(9r430) 
NT = 0 LONG 

EALU= 0 A 

EBMX= 0 FE 

FEK = 0 NOOF 

FS = 1 ENABLE Cin 

IBC = 0 NOOF 


UWORD ADDRESS 


555 


oowowoocoocomonu 


uo 


= 45F 


5555444444444 433333333339222222222211111111110000000000 
\ 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


qune mnce cnn cums eons cove e00e s0ee cose Gree 000 SmED EDGD SEED GEE0 GED GORD CUE GOED GODS GOSS OUND GEGD GETT GOES SONS CESS COGS GOCE G=TD GEES COED EINE SEES CRED HEED ODED GED GENE SUED COUD Gru SETS RED GiES REED SOE COED GOES GOED SEED GEES COED EINE GeES GOED ERED SOND EOEE EOTD SUEY CORT COEDS GLUE GuEe EOD GOED CUED OUND SeED CuRD SEED SUES SuEy SanD SEDGE GEEL EeSS EUG GEES SnEE Sent EELS GENE GINS CANO COND UEED COGS ONDE CIE OUED SEND OREY cane Cone 


0) 
E7 TI 
3C 


m 


000011010001010000000000001110001111000111110000001011011111000000000000000000000000111001111101 


NOOP 


FFFC 
WRITE.+V.NOCHK 
NOOF 

LOAD ID BUS 
NOOP 

RAMX_D RBMX_Q 
NOOF 

NOOF 

ALU 

0 D0 Q.0 
EALU 

WRITE RC TE 
NOOF 

NOOP 


OOOO OOOO OOOO OOOO OOK OOOO OOOO OOOO OOOO OOOO OK KKK KKK 


UWORD IN HEX = 001T000001CO080000000E80 


UWORD 


ADIRESS 


= E7D 


KEY / 999999888888888877777777776666666666955559555944444444443333333333222222222211111111110000000000 
\ 5432109876543210987654321098765432109876543210987654321098765432109876543521098765432109876543210 


220e Onte C000 Cute GUED C000 GeTe GEST CONS GIST GOEY GECS GEES OEE) GUES COND CRAP COED CORD GIES GOES COLD ENED ENED UE] GUEE COED COLE GOES OUED GERD GOED OUTS GEES CUED EEED COED SID GENT EDGE GOED EINE COED GOED GDEE SETS SITS ENED ENEE SEED CUTS CUTE SEES GOED CUES COED SEES ONDE FOND OEDE COND ERED GEES HEED GOLD COED O00 SONS END EeEe COLE Ene SEND Eine CnND GOES OOTY SEES Clue SUES EEND EnEe CUED GOEe CutE CUTS OUND Cane GeND EnEe som aeNt SuEe GENE CORD OnEe 


BINARY = 

ACF = 0 NOOF 
ACM = 3 TES 

ADS = 0 VIRTUAL 
ALU = 0 A~B 

AMX = 1 RAMX 
BEN = 0 NOF 

BMX = 7 REMX 
CCK = 0 NOOP 
Cin = i UNUSED 
IK = QO NOOP 

NIT = 0 LONG 
EALU= 0 A 

EBMX= 0 FE 

FEK = 0 NOOF 

FS = 0 ENABLE MCT 
IBC = 0 NOOF 


Hou uo ow RH HH HOE WR OW on 


ooowoceocoetors 


o 


mo 
iss) 
o 


000000000001110100000000000000000000000111000000000010000000000000000000000000000000111010000000 


NOOF 


8 

MEM. NOP 

NOOF 

LOAD SHFCINT FORM) 
NOOF 

RAMX_D) REMX_Q 
NOOF 

NOOF 

ALU 

O 00 Q_0 
EALU 

NOOF 

NOOP 


NOOP 


OOOO OOOOOOCOOOOOOROOOOKOOOOOOOOOOOOOOKOOOOOORKK KOK 


OC 


E80 


FA7 


UWORD IN 


KEY / 
\ 


BINARY & 


oroooormoovuvonowndod 


HEX = O01000D3C91FO2CO000000FA3 


UWORD ADDRESS = OE80 


999999888888888877777777776666666666555555§55544444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000000010000000000001101001111001001000111110000001011000000000000000000000000000000111110100011 


NOOP 
TBS 
VIRTUAL 


ID BUS.ID REG-ID ADR=KMX 
DOUBLE SHIFT LEFT 

LONG 

A 


FE 

NOOP 
ENABLE CID 
NOOP 


oooowo09c*c#ncoonmowm 


NOOP 


1F00 
WRITE.V.NOCHK 
NOOP 

LOAD ID BUS 
NOOP 

RAMX.D RBMX.Q 
NOOP 

NOOP 

ALU 

0 D.0 0.0 
EALU 

NOOP 

NOOP 

NOOP 


HK RRR KE EE EEK EERE EERE RRR EK EK ERK ERK ERA RRR EKER RE ERE ERR REE EK EERE EERE KERR EERE KEKE KE 


UWORD IN 


KEY 


BINARY 


ACF 
ACM 
ADS 


to 
mM 
z 
Hout ut tb bon bony 


ecococoomrovuocoruowo 


HEX = 0810001 4018008003E000E81 


UWORD 


ALNDRESS 


= FA7 


000010000001110100000000000101000000000110000000000010000000000000111110000000000000111010000001 


NOOF 

TBS 
VIRTUAL 
AtTE 

RAMX 

NOF 

REMX 

NOOF 
UNUSED 
LOA SHFCINT FORM) 
LONG 

A 

FE 

NOOF 
ENABLE MCT 
NOOF 


toi bow nn Un ht nt bon non 


FPOoocowoceoceocotres 


mo 
c 
~ 


NOOF 


8 

MEM.NOF 
INH CM 
NOOF 

NOOF 
RAMX_D RBMX_Q 
NOOF 

NOOF 

ALU 

0 D0 Q_0 
EALU 

NOOF 

NOOF 

LOAL VA 


SOOO OOO OOOO OOO OOO OOOO OOOO OOOO OOOO COO OOOO OO OKO OK OOK KKK KK 


Uc 


E81 UWORD IN HEX = 0001003C018001D03C000E84  UWORD ADDRESS = E81 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY ® 000000000000000100000000001111000000000110000000000000011101000000111100000000000000111010000100 


ACF s 0 NOOP IEK = 0 NOOP 

ACM ® 3 TBS JMP = E84 

ADS 8 0 VIRTUAL KMX = 0 8 

ALU = F A MCT = 0 TEST.RCHK 
AMX & 1 RAMX MSC = F INH CM 

BEN = 0 NOP Qk = 0 NOOP 

BMX & 0 MASK PCK = 0 NOOP 

CCK = 0 NOOP RMX = 0 RAMX..D RBMX.Q 
CID = 0 NOOP SCK = 0 NOOP 

DK # 0 NOOP SGN = 0 NOOP 

DT 2 0 LONG SHF = 0 ALU 

EALUs 0 A SI = 3 0 D.0 2.0 
EBMXs 0 FE SMX-s 0 EALU 

FEK = 0 NOOP SPO = 3A WRITE RC TA 
FS s 0 ENABLE MCT SUB = 0 NOOP 

IBC # 0 NOOP VAK = 0 NOOP 


ESKEKKKEKEKEKE KKK KARE KEK ER KEKE KEKE KEKE KER ERE KEKE KKK EKER EKKKKKEKKEREKEREKA KEK EER KEKEKE REESE 


E84 UWORD IN HEX = 00001D3C018008003C00025C UWORD ADDRESS = E84 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000000000000000000011101001111000000000110000000000010000000000000111100000000000000001001011100 


ACF = 0 NOOP IEK 3 0 NOOP 

ACM & 3 TBS JMP # 25C 

ADS = 0 VIRTUAL KMX = 0 8 

ALU = F A MCT = 1 MEM.NOP 
AMX = 0 LA MSC = F INH CM 
BEN = 1D TRANSLATION TEST QK =z 0 NOOP 

BMX = 0 MASK PCK = 0 NOOP 

CCK s 0 NOOP RMX 3 0 RAMX.D RBMX.Q 
CID = 1 UNUSED SCK = 0 NOOP 

DK #s 0 NOOP SGN = 0 NOOP 

DT x 0 LONG SHF = 0 ALU 

EALUZ 0 A SI = 3 0 D.0 Q.0 
EBMX= 0 FE SMX = 0 EALU 

FEK =& 0 NOOP SPO = 0 NOOP 

FS 32 0 ENABLE MCT SUB = 0 NOOP 

IBC = 0 NOOP VAK = 0 NOOP 


EREKEKERAERAERAKEREREKER EEE SAREE REESE EE RER EER ERE KERERE REESE EEE EKER EERE RES EAEEAREREKERE EER EE 


CC 


25F 


E85 


UWORD IN 
KEY / 


BINARY & 


ACF 
ACM 
ADS 
ALU 
AMX 
BEN 
BMX 
CCK 
CID 
DK 

DT 

EALU= 
EBMXs2 
FEK 2 
FS «s 
IBC zs 


ooooo0oooroooon0owsd 


HEX = 0000003C0180080100000E85 UWORD ADDRESS = 025F 


999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000000000000000000000000001111000000000110000000000010000000000100000000000000000000111010000101 


NOOP IEK 
TBS JMP 
VIRTUAL KMX 
A MCT 
LA MSC 
NOP QK 

MASK PCK 
NOOP RMX 
UNUSED SCK 
NOOP SGN 
LONG SHF 
A SI 

FE SMX 
NOOP SPO 
ENABLE MCT SUB 
NOOP V.AK 


oo oowoo°oc or 90 OF OF 0 


2 
wm 


NOOP 


8 

MEM.NOP 
NOOP 

NOOP 
PC.VA 
RAMX.D RBMX.Q 
NOOP 

NOOP 

ALU 

0 Dow0 Q.0 
EALU 

NOOP 

NOOP 

NOOP 


SEEKEKKKKEKE KKK KEKE KEK KEKE KEKE KEES EKER ERE KE REREEK EKER ERE EEK EERE RKEAKE EERE EER EKER EERE KEK KEKE 


UWORD IN 


KEY / 
\ 


BINARY & 


ACF 
ACM 


oa 

io] 

z 
OnRamaenaeanenreanw ns 


oOo OoOrwoWdre Owodflow o 


HEX = 08340038DDF8080000846B78 UWORD ADDRESS 2 OE85 


9999998888888888777777777766666666665555555§55544444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000010000011010000000000001110001101110111111000000010000000000000000000100001000110101101111000 


NOOP IEK 
TBS JMP 
VIRTUAL KMX 
B MCT 
LA MSC 
NOP QK 

PC PCK 
NOOP RMX 
UNUSED SCK 
LOAD SHFCINT FORM) SGN 
LONG SHF 
B SI 

KMX(920) SMX 
NOOP SPO 
ENABLE MCT SUB 
NOOP VAK 


ooo 0oOWr OF OOO = 


NOOP 


FFF6 
MEM.NOP 
NOOP 

LOAD ZERO 
NOOP 
RAMX.D RBMX.Q 
LOAD SC 
NOOP 
ALU(L1) 

0 D.0 Q.0 
EALU 

NOOP 

NOOP 

NOOP 


EKESEKSESKEKKE SKK KEKE KEKE ERE SEK EKKEREKAKE KEKE AKER EKER KER SERKEREERE ERE KEKE REE EE KKK KKEKEKEKERS 


EC 


B78 


E94 


UWORD IN 


KEY 


BINARY 


ACF 
ACM 
ADS 
ALU 


O 
oO 
A. 
Hint at tein nant ana 


orooocomumceconsuws 


/ 


HEX = ODOOQOOSIF IF O2ZCOQOQQ000ES4 


UWORD ADDRESS 


= OB78 


9999998888888888777777777766666666665555555555 4444 4444443335335 33S222222222211111111110000000000 
\ 343210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


e000 cease Gane ened Gm) SONS BOGS SERS O0ES GEES COS GOED CONS ERED GOED EETD CESS ERE GREP COED GUTS GENT SEED GIES COTE GEES EFES SEED CURE CUTE GIDE GLEE COED SITS SETS CRED CDOS COED OOES SOOT CEES CEES SEES CEE CECE SEED CERT CFT OSES EFED SEES SEE GEES SERS CUED EDED SEES COTE SEED SED COND ERED GEED FESS SEED GOED GUE SttE SETS SERE CEES OOTT Gm FEED SST) USSD CONS SEED OSES SENS GOES SEES OURS COTE ODED SUED eonP ENED CbEE WEED SOEe Cue GOED SERS OnE RETe 


NOOP 
TES 
VIRTUAL 


ID BUS. 
LOAD [ 
LONG 

A 

FE 

NOOP 
ENABLE 
NOOF 


It) REG-ID) ADR=KMX 
SHF SC(9»430) 


Cin 


CrOOWCoCOSCOMoOn 
m 


0 


E94 


NOOF 


7E 
WRITE.«V.NOCHK 
NOOF 

LOAD In BUS 
NOOF 

RAMX DI) RBMXQ 
NOOF 

NOOF 

ALU 

O 7.0 Q_0 
EALU 

NOOF 

CALL 

NOOF 


MOK OK KKK KKK KKK KK KK OK KK OK OK KK KK KK KKK KKK KK KK OK KK KK KK KK KK KK KK KK KK KK OK KK KK KK OK KK KKK KKK KOK OK OK KKK KOK KKK KK KK KKK 


UWORD IN 


KEY 


BINARY 


ACF 
ACM 
ADS 
ALU 
AMX 


oa 

) 

z 
HAHRHMHH RN 


ooooooor o+0F 02 90W 0 


HEX = 001D000001CO080000000E96 


UWORD ADDRESS = 0E94 


999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
5943210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000000000001110100000000000000000000000111000000000010000000000000000000000000000000111010010110 


NOOP 
TBS 


VIRTUAL 


A=-B 
RAMX 
NOP 
RBMX 
NOOP 
UNUSED 
NOOP 
LONG 

A 

FE 
NOOP 
ENABLE 
NOOP 


MCT 


oeoo0owooooowmoe one 


w 
a 


NOOP 


8 

MEM.NOP 

NOOP 

LOAD SHFCINT FORM) 
NOOP 

RAMX..D RAMX.Q 

NOOP 


KEKEKEKERRERER ERE KEE KRESS EERE EKER EERE EERE EEE EK EKER EEE ER EERE RE RAR KK EEE EERE EER ERK ERE REE EKES 


ve 


F96 UWORD IN HEX = 01000D3C99FO2COQ000000FAB ##UWORD ADDRESS = 0E96 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000000010000000000001101001111001001100111110000001011000000000000000000000000000000111110101011 


ACF = 0 NOOP IEK = 0 NQOP 

ACM = 3 TBS JUMP = FAB 

ADS = 0 VIRTUAL KMX = 26 SPARE 

ALU = F A MCT = 5 WRITE.V,NOCHK 
AMX = 0 LA MSC = 0 NOOP 

BEN = D SIGNS QK =F LOAD ID BUS 
BMX = 0 MASK PCK = 0 NOOP 

CCK = C NOOP RMX = 0 RAMX.D RBMX..Q 
CID = 5 ID BUS.ID REG*ID ADR=KMX SCK = 0 NOOP 

DK = 1 DOUBLE SHIFT LEFT SGN = 0 NOOP 

DOT = 0 LONG SHF = 0 ALU 

EALU= 0 A SI = 3 0 D0 Q.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 0 NOOP 

FS = 1 ENABLE CID SUB = 0 NOOP 

IBC = 0 NOOP VAK = 0 NOOP 


HER REE REE RRR EERE ERE REE RRR REE EKER ER ERR EERE ARERR KEE E KERR EE KER AERERS 


FAF UWORD IN HEX 2 001D0014018009D83E000E98 UWORD ADDRESS = FAF 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY =® 000000000001110100000000000101000000000110000000000010011101100000111110000000000000111010011000 


ACF = 0 NOOP IEK 2 0 NOOP 

ACM & 3 TBS JMP = E98 

ADS ® 0 VIRTUAL KMX = 0 8 

ALU = 5 A+B MCT = 1 MEM.NOP 

AMX @ 1 RAMX MSC = F INH CM 

BEN = 0 NOP QK = 0 NOOP 

BMX s 7 RBMX PCK = 0 NOOP 

CCK = 0 NOOP RMX = 0 RAMX.D RBMX.Q 
CID = 1 UNUSED SCK = 0 NOOP 

DK 2 0 NOOP SGN = 0 NOOP 

DT = 0 LONG SHF ® 0 ALU 

EALU® 0 A SI = 3 0 D.0 Q.0 
EBMX2 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 3B WRITE RC TB 
FS = 0 ENABLE MCT SUB = 0 NOOP 

IBC = 0 NOOP VAK 2 1 LOAD VA 


REKEEKEKKE KEKE EKA EA EA REAR REE AEA EERE EERE KEKE REE EKER EKER EER EEE RARE ERERAREERERERER AREER ESERAEREE 


SZ 


E98 


E99 


UWORD IN 


KEY / 
\ 


BINARY & 


ACF 
ACM 
ADS 
ALU 
AMX 
BEN 
BMX 
CCK 
CID 
DK 

DT 

EALU= 
EBMX2 
FEK = 
FS « 
IBC = 


qaoIoooo Coo rFP OOO OD KYW SO 


HEX = 0000003C0180C8003C000E99 UWORD ADDRESS = OE98 


999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
§43210987654321098765432109876543210987654321098765432109876543210987654321098765432109876843210 


000000000000000000000000001111000000000110000000110010000000000000111100000000000000111010011001 


NOOP IEK = 0 NOOP 

TBS JMP = E99 

PHYSICAL KMX = 0 8 

A MCT = 19 READ.P 

LA MSC 2 F INH CM 
NOP QK = 0 NOOP 

MASK PCK = 0 NOOP 

NOOP RMX = 0 RAMX.D RBMX,.Q 
UNUSED SCK = 0 NOOP 

NOOP SGN = 0 NOOP 

LONG SHF =z 0 ALU 

A SI = 3 0 D.wA0 Q.0 
FE SMX = 0 EALU 

NOOP SPO = 0 NOOP 
ENABLE MCT SUB = 0 NOOP 

NOOP VAK = 0 NOOP 


EEKKEKKKKEKKAKKEKEKEEERERE KEKE KEKE REE KEKE KEKE REE EEK KER EKER ERE REE EERE EKER EREE ERE ERE REKE 


UWORD IN 


KEY / 


BINARY = 


ACF 
ACM 
ADS 
ALU 
AMX 
BEN 
BMX 
CCK 
CID 
OK 

DT «& 
EALUs 
EBMX® 
FEK & 
FS = 
IBC = 


eooo°0o oO MF Oo HhOrKFP TOW O 


HEX = 0811003401E009783CO00E9A UWORD ADDRESS 2 E99 


999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000010000001000100000000001101000000000111100000000010010111100000111100000000000000111010011010 


NOOP IEK = 0 NOOP 

TBS JMP = EQA 

VIRTUAL KMX = 0 8 

A AND B MCT = MEM.NOP 
RAMX MSC = F INH CM 

NOP Qk =2=C LOAD D 

LC PCK = 0 NOOP 

NOOP RMX = 0 RAMX.D RBMX.Q 
UNUSED SCK = 0 NOOP 

LOAD SHFCINT FORM) SGN = 0 NOOP 

LONG SKF 2 0 ALU 

A SI = 3 0 D.0 @.0 
FE SMX = 0 EALU 

NOOP SPO = 2F LOAD LC TF 
ENABLE MCT SUB = 0 NOOP 

NOOP VAK = 0 NOOP 


SHEKRKKKE EERE EERE RE EERE EEK EEE EEE EERE KEE EERE KEE EER KER EERE EKER EE EK EERE RARER EERE EEK EREE ER 


9¢ 


ESA UWORD IN HEX = 00141D38018008003E0004CF UWORD ADDRESS = OEQA 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000000000001010000011101001110000000000110000000000010000000000000111110000000000000010011001111 


ACF = 0 NOOP IEK = 0 NOOP 

ACM = 3 TBS JMP = 4CF 

ADS = 0 VIRTUAL KMX = 0 8 

ALU ZS E B MCT = 1 MEM.NOP 
AMX = 0 LA MSC = F INH CM 
BEN # 1D TRANSLATION TEST QK = 0 NOOP 

BMX = § PC PCK = 0 NOOP 

CCK = 0 NOOP RMX = 0 RAMX..D RBMX..Q 
CID = 1 UNUSED SCK = 0 NOOP 

DK = 0 NOOP SGN = 0 NOOP 

DT x U LONG SHF 2 0 ALU 

EALU= 0 A SI- = 3 0 D.0 Q@u.0 
EBMXe 0 FE SMX = 0 EALU 

FEK 3 0 NOOP SPO = 0 NOOP 

FS 8 0 ENABLE MCT SUB = 0 NOOP 

IBC = 0 NOOP VAK = 1 LOAD VA 


EEEEKRKE EERE REE EG EERE EERE EKER ER EERE EER ERE EERE EEE RE REESE ESKER KER KEES ERE EK RA EEE ERK EEE KES KER ERE 


4CF UWORD IN HEX ® 0C10003A41803D683C820001  UWORD ADDRESS = O4CF 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\ 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY ® 900011000001000000000000001110100100000110000000001111010110100000111100100000100000000000000001 


ACF = 0 NOOP IEK # 0 NOOP 

ACM = 3 TBS JMP = i 

ADS = 0 VIRTUAL KMX = 10 80 

ALU # E B MCT = 7 LOCKWRITE,V.XCHK 
AMX = 0 LA MSC = F INH CM 

BEN =z 0 NOP QK = QO NOOP 

BMX = 4 LC PCK = 0 NOOP 

CCK # 0 NOOP RMX =z 0 RAMX.D RBMX..Q 
CID 2 7 ID REG.ID BUS*-ID ADR&SKMX SCK = 1 LOAD SC 

DK s C LOAD Q SGN x 0 NOOP 

OT #8 0 LONG SHF = 0 ALU 

EALUs 0 A SI = 3 0 D0 Q..0 
EBMX= O FE SMX = 2 ALUC930) 

FEK = 0 NOOP SPO = 2D LOAD LC TD 

FS «= ji ENABLE CID SUB = 2 RETURN 

IBC s 0 NOOP VAK = 0 NOOP 


EREKERKKERERSKEAEREREEES AREER ES EERE ES ERE EERE EERE EEE ER EERE ERERERESEES ERE REREREEREREREREKEREE ESS 


Le 


B79 


E8A 


UWORD IN HEX = 0000003C018048003CO00E8A UWORDT ANDIRESS = OB79 


KEY 7 999999888888888877777777776666666666555559555554 44444444 43333333333222222222211111111110000000000 
\ 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


G0ne nce 2000 GOED SED? GED SEED GAUD CeCe FETE GED CUED SEED SEED GEES CONT COE CESS GED COED GEE GUNS SORE BPSD CEES GEES GORE SESE CED SCRE SCSS EEED SEED COTE CORE GREP CESS OOED OUTD GEST GOES COTS CUES CETE SOLD CED OEE GED COED CUES 500 CREE EDED OTST COTE COIS SEP SESE SECS COTE SEED SEES REED SITE ORES CODD EERE GEES SETS SEND EOEE ERTS GOED SOND CESS COED QUES COND EES GENE DED OPED COED GOES GuEe SEED SOAe GED BEDE EE CESS SONS GERD COND ODED ONTO 


BINARY = 000000000000000000000000001111000000000110000000010010000000000000111100000000000000111010001010 


ACF = 0 NOOF IEK = 0 NOOF 

ACK = 3 TES JMF = ESA 

ADS = 0 VIRTUAL KMX = 0 8 

ALU = F A MCT = 9 READ.V.NOCHK 
AMX = 0 LA MSC = F INH CM 

BEN = 0 NOF QK = 0 NOOF 

BMX = 0 MASK FCK = 0 NOOF 

CCK = 0 NOOF RMX = O RAMX_D) RBMX_Q 
CiIp = 1 UNUSED SCK = 0 NOOF 

IK = 0 NOOF SGN = 0 NOOF 

NIT = 0 LONG SHF = 0 ALU 

EALU= 0 A SI = 3 O 7.0 QO 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOF SFO = 0 NOOP 

FS = 0 ENABLE MCT SUB = 0 NOOF 

IBC = 0 NOOF VAK = 0 NOOF 


OOOOOCOOUOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOKOOOOOOOKOOOKKK KOK 


UWORD IN HEX = 0811003401E0097800000E8C UWORD ADDRESS = OE8A 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000010000001000100000000001101000000000111100000000010010111100000000000000000000000111010001100 


ACF 2 0 NOOP IEK = 0 NOOP 

ACM = 3 TBS JMP = E8C 

ADS = 0 VIRTUAL KMX = 0 8 

ALU = D A ANO B MCT = 1 MEM.NOP 
AMX = 1 RAMX MSC = 0 NOOP 

BEN = 0 NOP QK =C LOAD D 

BMX = 4 LC PCK = 0 NOOP 

CCK = 0 NOOP RMX = 0 RAMX.D RBMX.Q 
CID = i UNUSED SCK = 0 NOOP 

DK = 8 LOAD SHFCINT FORM) SGN = 0 NOOP 

DT = 0 LONG SHF = 0 ALU 

EALUS 0 A SI = 3 0 D.W0 Q.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 2F LOAD LC TF 
FS = 0 ENABLE MCT SUB = 0 NOOP 

IBC = 0 NOOP VAK = 0 NOOP 


KEEKERERERE SESE EES EERE ERE REESE ER KE EERE EE EEK ERK KER RE EERE EERE EERE RARER EERE CEE EKES EE KER ERE 


8 


E8C 


4AF 


UWORD IN 


KEY / 


\ 


BINARY = 


ACF 
ACM 
ADS 
ALU 
AMX 
BEN 
BMX 
CCK 
CID 
DK 

DT zs 
EALU= 
EBMX= 
FEK = 
FS 8 
IBC & 


0 
3 
0 
E 
0 
1 
4 
0 
1 
0 
0 
0 
0 
0 
0 
0 


D 


HEX = 00101D3801800971020004AF UWORD ADDRESS = OE8C 


99999988888888887777777777666666666655555555§5844444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000000000001000000011101001110000000000110000000000010010111000100000010000000000000010010101111 


NOOP IEK = 0 NOOP 

TBS JMP = 4AF 

VIRTUAL KMX x 0 8 

B MCT w@ 1 MEM,NOP 

LA MSC = 0 NOOP 
TRANSLATION TEST QK = 0 NOOP 

LC PCK = 1 PC..VA 

NOOP RMX = Q RAMX..D RBMX.Q 
UNUSED SCK = 0 NOOP 

NOOP SGN = 0 NOOP 

LONG SHF = 0 ALU 

A SI = 3 0 D.0 Q..0 
FE SMX = 0 EALU 

NOOP SPO = 2E LOAD LC TE 
ENABLE MCT SUB = 0 NOOP 

NOOP VAK = 1 LOAD VA 


PSS SS ST SS STS CSSCSSSSOCS CLS LS SESE TESTS SCS STE Les eS eS eS TT eset Tt T eS eT ST TIT Tet t ttt sts itr s tt tt ttt ttt tise | 


UWORD IN 


KEY / 
\ 


BINARY & 


ACF 
ACM 
ADS 
ALU 
AMX 
BEN 
BMX 
CCK 
CID 
DK 

DT 

EALUs 
EBMX2 
FEK & 
FS # 
IBC s 


oF OOO ONN Oe CO OMOWSO 


HEX = 0C10003A41803D6800820001 UWORD ADDRESS # O4AF 


999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
§43210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000011000001000000000000001110100100000110000000001111010110100000000000100000100000000000000001 


NOOP IEK = 0 NOOP 

TBS JMP # 1 

VIRTUAL KMX 2 10 80 

B MCT = 7 LOCKWRITE.V.XCHK 
LA MSC = 0 NOOP 

NOP QK = 0 NOOP 

LC PCK = 0 NOOP 

NOOP RMX & 0 RAMX..D RBMX.Q 
ID REG.ID BUS*=ID ADRBKMX SCK = 1 LOAD SC 

LOAD Q SGN 2 0 NOOP 

LONG SHF = 0 ALU 

A SI = 3 0 D.0 0.0 

FE SMX = 2 ALU(930) 

NOOP SPO = 2D LOAD LC TD 
ENABLE CID SUB = 2 RETURN 

NOOP VAK = 0 NOOP 


KREREKEKKEEREERAR EERE ERE REESE REE EEE KER EERE SEEKER RARER ERK ER EER ERE ERE EEE EEE EEE EERE KER EER 


6c 


B61 UWORD IN HEX & 301000380180616800820E68 UWORD ADDRESS = OB61 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N §43210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY ® 001100000001000000000000001110000000000110000000011000010110100000000000100000100000111001101000 


ACF ® 0 NOOP IEK = 0 NOOP 

ACM = 3 TBS JMP = E68 

ADS =® 0 VIRTUAL KMX = 0 8 

ALU = E B MCT = C READ.VeNEWPC 
AMX = 0 LA MSC = 0 NOOP 

BEN = 0 NOP OK = 0 NOOP 

BMX 2 4 LC PCK = 0 NOOP 

CCK = 0 NOOP RMX = 0 RAMX..D RBMX.Q 
CID = 4 IDBUS.ID REG*ID ADR=SC 53:0 SCK = 1 LOAD SC 

DK = 0 NOOP SGN 2 0 NOOP 

OT = 0 LONG SHF = 0 ALU 

EALU= 0 A ST = 3 0 D.0 @.0 
EBMX®= 0 FE SMX = 2 ALU(93°0) 

FEK = 0 NOOP SPO = 2D LOAD LC TD 
FS =z 0 ENABLE MCT SUB = 0 NOOP 

IBC & 3 START VAK = 0 NOOP 


RKEKKKKEEKEKEKAKKKAKEAKKKKEKRKEKEREKKEEKEKEKEKE KEKE ERE KK EKEREEK EKER EKER KEE KKK EK EEK KEKE KARE ERK KES 


E68 UWORD IN HEX = 00100038B9F02D6102000F69 =UWORD ADDRESS = O0E68 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\ 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 000000000001000000000000001110001011100111110000001011010110000100000010000000000000111001101001 


ACF = 0 NOOP IEK = 0 NOOP 

ACM = 3 TBS JMP = E69 

ADS &® 0 VIRTUAL KMX = 2E 19 

ALU ® E B MCT = 5 WRITE.V.NOCHK 
AMX = 0 LA MSC = 0 NOOP 

BEN = 0 NOP QK SE LOAD ID BUS 
BMX = 4 LC PCK = 1 PC.VA 

CCK = 0 NOOP RMX = Q RAMX..D RBMX.Q 
CID = 5 ID BUS.ID REG#=ID ADR=KMX SCK = 0 NOOP 

DK = 9 NOOP SGN = 0 NOOP 

DT # 0 LONG SHF = 0 ALU 

EALU2 0 A SI = 3 0 D.O 0.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 2C LOAD LC TC 

FS =i ENABLE CID SUB = 0 NOOP 

IBC = 0 NOOP VAK = 1 LOAD VA 


ERKE REE REE ERE KEE ERR RAR REE EEE EEE RRR EERE REE EERE EEE RRR EE CAKE EEE E KEE EERE KARE ARSE EES 


GE 


E69 


62 


UWORD IN 


KEY / 


\ 


BINARY = 


ACF 
ACM 


cvs] 

) 

= 
ReMAHHNHNHRaAH HN 


ORF OOOCOOANMOOOONOwW oO 


HEX = OCOO003EBDF02C0028000002 


999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


000011000000000000000000001111101011110111110000001011000000000000101000000000000000000000000010 


VIRTUAL 

A 

LA 

NOP 

MASK 

NOOP 

ID BUS.ID REG=ID ADR&=KMX 
LOAD Q 
LONG 

A 

FE 

NOOP 
ENABLE CID 
NOOP 


ONOCOOWOOO OOM P,PrUNN Oo 


eo] 


UWORD ADDRESS = 0E69 


NOOP 


FFF9 
WRITE.V.NOCHK 
CLR NESTED ERR 
LOAD ID BUS 
NOOP 

RAMX..D RBMX.Q 
NOOP 

NOOP 

ALU 

0 D0 Q.0 
EALU 

NOOP 

RETURN 

NOOP 


EREKKEKEREEKEEREAAERE EERE SERS EEK ERE RER EE EE RE EERE ERK ERR EREERERE EEE EEE EEE EE ERER EEE EERE KKESKERERES 


UWORD IN 


KEY 


BINARY 


o 

™ 

2 
BoeuUurrRRnNn HH ww 


AOKYKN WO O~3") WOO Hw O 


HEX = F80COO3B01F1F857139B6000 


999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


111110000000110000000000001110110000000111110001111110000101011100010011100110110110000000000000 


NOOP 
TBS 
PHYSICAL 


LOAD UBRANCH CC 

ID REG.ID BUS#=ID ADR2KMX 
LOAD SHFCINT FORM) 

LONG . 

B 


AMX EXP 

LOAD FE 

ENABLE MCT 

CLR B1-B5 COND 


KRPWwWPrwWworre ow Mm hrooe 


UWORD ADDRESS 


.? 


= 0062 


NOOP 


8 
ALLOW,IB,READ 
IRD STATE 
LOAD ID BUS 
PC..PC+N 
RAMX.D RAMX.Q 
LOAD SC 
SS.ALUL5S 

ALU 

0 D.u0 @.0 

ALU EXP 

LOAD LA,LB(RA=SP2R,RB=SP1R) 
CALL DPT 

LOAD VA 


EKEKEREE EERE REAR EAR RA EE ERS EERE ER EERE AER EE EKER REE REE RARER EEE REE EERE EE EER EERE E AREER EKER ER ES 


Te 


009 UWORD IN HEX = 001908181580F8D800000094  UWORD ADDRESS = 0009 


KEY / 999999886888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
\N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY © 000000000001100100001000000110000001010110000000111110001101100000000000000000000000000010010100 


ACF = 0 NOOP IEK = 0 NOOP 

ACM = 3 TBS JMP = 94 

ADS = 1 PHYSICAL KMX = § SP1CON 

ALU = 6 A+B(RLOG) MCT = 1F ALLOW,IB,READ 
AMX = 1 RAMX MSC = 0 NOOP 

BEN = 8 VAX DATA TYPE QK = 0 NOOP 

BMX = 6 KMX PCK = 0 NOOP 

CCK = 0 NOOP RMX = 0 RAMX.D RBMX.Q 
CID = 7 ID REG.ID BUS#=ID ADR=KMX SCK = 0 NOOP 

DK = 0 NOOP SGN = 0 NOOP 

DT #0 LONG SHF = 0 ALU 

EALUz 0 A SI = 3 0 D0 0.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO 2 1B WRITE RA,RBCPRN) 
FS s 0 ENABLE MCT SUB = 0 NOOP 

IBC = 0 NOOP VAK = 0 NOOP 


KREKKEEEE EERE EERE EE ER ERE SESE SESE EERE EERE EEE EEE E EERE KEE ER REE KAR EERE EERE EERE ESE EA KEKE KEE KE EEE 


94 UWORD IN HEX = FOOOCOSFO01F0584700000200 UWORD ADDRESS = 0094 


KEY / 9999998888888888777777777766666666665555595555544444444443333333333222222222211111111110000000000 
N 343210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


C000 008 Gnas Gene ATd SOUS SOON SOD COTS ETS GEES SOEe CUED SEES PETS GEES SEED EFED GUSD GOED SEED COED OED EESS SES FETE EEDD ENED GEE EORD GOES COTE COLD SFES EERE EDP CUED GEES GETS OID CORD GERD BOTS C650 CUTE SEED GOED CUS SEED BOOS CEES GEC SEES SESS SEED OETE SEED GEES GOED GUE DEP SEED SLES ERE SEED GORE OORT NEP SOEE CDS WHEE COED OED GOED ONE OOOE CEE COED BEES COED BEES FERS COED BEEP FEED BONE BEES CEES SENS SOE SETS CeCe cone SmNe COme OOD 


BINARY = 111100000000000011000000001111110000000111110000010110000100011100000000000000000000001000000000 


ACF = 0 NOOF IEK = 0 NOOF 

ACM = 3 TES JMP = 200 

ADS = 0 VIRTUAL KMX = 0 8 

ALU = F A MCT = B READ.V.IBCHK 
AMX = 0 LA MSC = 0 NOOF 

BEN = 0 NOF QK = E LOAD It BUS 
BMX = 0 MASK FCK = 7 PC_LPC+N 

CCK = 0 NOOP RMX = 0 RAMX_D RBMX_Q 
Cin = 3 CNSL CONT SCK = 0 NOOF 

DIK = 0 NOOF SGN = 0 NOOF 

DT = 3 INST DEF. SHF = 0 ALU 

EALU= 0 A SI = 3 O 0.0 Q.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOF SFO = 8 LOAD LA»yLECSFIRI 
FS = 0 ENABLE MCT SUB = 3 CALL DFT 

IBC = F CLR B1i-k&S COND VAK = 0 NOOF 


SOOO OOOCOOOOOCOOOOOOOOOKOOOOK I OOOOOOOOOOOOOOOOKIGOKOK x 


cE 


224 UWORD IN HEX = C001C03C0180F8DC40700062 #UWORD ADDRESS = 0224 


KEY / 999999888888888877777777776666666666555555555544444444443333333333222222222211111111110000000000 
N 543210987654321098765432109876543210987654321098765432109876543210987654321098765432109876543210 


BINARY = 110000000000000111000000001111000000000110000000111110001101110001000000011100000000000001100010 


ACF = 0 NOOP IEK = 1 ISTR 

ACM & 3 TBS JUMP = 62 

ADS 2 i PHYSICAL KMX 2 0 8 

ALU = F A MCT = 1F ALLOW.IB,READ 
AMX = 1 RAMX MSC xz 0 NOOP 

BEN 2 0 NOP QK = 0 NOOP 

BMX = 0 MASK PCK = 4 PC.PC+1 

CCK = 7 INST DEP RMX = 0 RAMX.D RBMX.Q 
CID = 7 ID REG.ID BUS=ID ADR=KMX SCK = 0 NOOP 

DK = 0 NOOP SGN = 0 NOOP 

DT = 3 INST DEP, SHF zs 0 ALU 

EALUs 0 A SI = 3 0 D0 Q.0 
EBMX= 0 FE SMX = 0 EALU 

FEK = 0 NOOP SPO = 1B WRITE RA,RBCPRN) 
FS 20 ENABLE MCT SUB = 0 NOOP 

IBC zx C CLR BO VAK = 0 NOOP 


HR IR ERR ORR RK RE RORRRERE REE EKER KERR EEK ERR EERE E KEE ERE KERR ER EEE 


=e 


cacccacc 


cacacaacaaca cccccccaca ccccacacaac cacccacaacac cacacaacacca 


PCS,MCR(363, 2043) 


Ucode Loc’n 


BOBO 
8008 
8010 
8018 
0820 
9228 
0930 
0938 


2040 
0048 
@950 
2058 
0060 
0068 
2070 
0078 


2880 
9288 
2290 
2098 
QBAP 
QGOA8 
Q2BO 
O0OB8 


o0ce 
ouce 
g0De 
@2D8 
Q0EO 
Q0E8 
OOF 
Ors 


0190 
0108 
G11 
0118 
0120 
9128 
0130 
0138 


0140 
0148 
0150 
0158 
0160 
0168 
0170 
0178 


B 


30333 
30672 
17405s 
31183 
3841s 
4738s 
31623 
31723 


58843 
978538 
8063= 
12941= 
31818 
5§243= 
8067= 
12946= 


32523 
187363 
32165 
17982s 
3945s 
187413 
13674= 
1Y209s 


32743 
33673 
36512 
6000= 
33115 
§37323 
13678=s 
13686= 


82023 
240173 
17407= 
3575 
244993 
3580 
13841i= 
4766s 


149132 
151642 
54152 

942238 

149225 
15169 
149262 
22650" 


16:51 7°DEC#1977 


i 


30373 
30718 
3058 
31243 
38452 
4741s 
11379= 
18700= 


126723 
1¥8183 
5655=_ 
17618 
31848 
6203= 
8070 
11434= 


34193 
188613 
3219s 
17986= 
39485 
33433 
17641= 
3414 


142693 
33663 
3656s 
18613= 
33142 
38522 
1368@= 
12987=s 


221963 
213632 
247633 
18651= 
245683 
247163 
15365s 
47702 


126743 
21409= 
5418= 
176208 
3699 
10587s 
153698 
226542 


2 


34433 
30768 
177235 
31273 
3101 
21476s 
177275 
5969s 


66773 
144193 
13447s 
3169 
31878 
52495 
13452= 
134585 


33523 
34363 
3224= 
179895 
9264: 
15375= 
92702 
15382 


247923 
33903 
4051= 
129342 
33185 
53782 
92745 
15385=s 


222743 
8834= 
3522 
8844s 
246393 
247293 
177315 
59742 


54286= 
104223 
15837s 
167218 
56258 
3735 
15839 
22659s 


3 


30462 
30813 
174533 
31323 
112245 
214825 
173908 
187@5s 


174693 
17501: 
223462 
223532 
11229 
6249= 
3209 
621b= 


34223 
178133 
323v= 
17993= 
13122= 
3380 
13126= 
179962 


248108 
3509 
4054= 
186192 
3323= 
3856s 
131316 
186233 


221408 
213682 
174573 
18657= 
246583 
3685 

174603 
18661z 


5435s 
214145 
174723 
175043 
3978= 
3986s 
174743 
226642 


33 


MICRO 31(254) 


Location / Line 


4 


34493 
30853 
31868 
31353 
216133 
4744= 
31653 
215923 


58943 
175223 
8538s 
71892 
32065 
3U898% 
8545= 
5940= 


32618 
34478 
31935 
17368= 
51732 
5183= 
8vy95s 
10213= 


32873 
33943 
36622 
17373 
3516 
6757s 
9773= 
6761s 


224013 
2400932 
1¢880s 
213222 
246813 
1561s 
13843=s 
4773= 


58983 
59233 
3695 
175248 
37@5 
105932 
198842 
§9452 


=) 


39523 
3943 
31298 
31383 
133342 
13338 
11363 
215983 


175663 
33993 
5659s 
1794¢0s 
3233s 
6212= 
8552s 
114375 


34253 
161143 
3197s 
19195= 
§177= 
5186s 
BlW1= 
187612 


175533 
33723 
3668s 
1904s 
3728s 
38602 
9776s 
1299¢= 


220453 
239493 
3549 
21328= 
246943 
3991s 
5229s 
3689 


18478= 
59063 

175723 
21642=s 
18483 
10598= 
13737=s 
137412 


STAR microcodes PCS Cl, 


Number Inaex 


6 


3u553 
§736= 
31123 
57332 
16702= 
33083 
16708= 
19949= 


671e 3 
34108 
177492 
7193s 
57412 
§7465 
3355 
5752 


3431: 
34533 
427v= 
4275= 
3358 

33328 
43515 
4354= 


3441 
33763 
3672s 
129372 
5665s 
5669s 
16613= 
67642 


216203 
216933 
4213: 

21333=5 
159362 
1564s 
15941s 
S98v= 


42932 
S9113 
S$364= 
16723s 
5629s 
7645s 
159472 
59512 


7 


30613 
3v9G2 
31153 
31458 
16074523 
32993 
lo7ivs 
19952 


177383 
34053 
17752= 
17945= 
32372 
6215s 
17755s 
17949 


34283 
34573 
32°us 
16198= 
14¢04= 
33353 
1lane8= 
167642 


4551s 
4555s 
36765 
19UU8= 
37312 
3663= 
14016= 
244623 


240253 
239273 
4219= 
21338 
244703 
3994s 
5233£ 
5982= 


430202 
59148 
5368s 
21646= 
3982s 
764985 
17758= 
§953= 


.7e te © 


caccaacac ccccacca cccccacac c.ccacacaac ccccacaaa ccacacac 


PCS,.MCR(363,2043] 


Ucode 


8182 
0188 
0190 
0198 
G1 AG 
Q1A8 
G1B2 
GiB8 


91Ce 
91C8 
91D 
gipe 
G1EQ 
oiEs 
O1FO 
girs 


9200 
0208 
02120 
218 
0220 
0228 
0230 
0238 


0249 
0248 
9250 
0258 
0260 
268 
0270 
9278 


2280 
0288 
0290 
9298 
22A0 
O2A8 
02B6 
0288 


Q2C0 
@2C8 
@2D0 
@2D8 
G2E0 
Q2E8 
O2FO 
O2F8 


“ 


§440s 

12608s 
115552 
13493 
1598isa 
196982 
159862 
159952 


5330s 
4334= 
4657s 
69052 
37123 
82178 
11559 
8235s 


34723 
35303 
37982 
35973 
61963 
71203 
3826s 
226842 


59333 
38908 
53882 
2280iz 
152243 
152382 
5474 
54822 


§453=s 
217558 
128942 
4437 
§348n 
38233 
4546 
9859s 


37463 
8123s 
4576 
81332 
5497= 
14822 
12899 
9865 


16851 7eDEC#1977 


i 


44048 
4407= 
3849 
13496 
4442= 
4446= 
17643= 
15999s 


1092733 
4341s 
4662= 
21440& 
3715 
6234s 
11562= 
4061 


34753 
35342 
38018 
36033 
62793 
71543 
38298 
226882 


40863 
40233 
4368 
228072 
15228s 
152412 
54782 
4422 


54572 
179213 
4432 
1792432 
5263s 
4541 
53102 
401i: 


76383 
81272 
76428 
8138= 
637823 
47095 
4637 

98682 


2 


6838s 
68642 
68762 
68852 
15952s 
18992: 
159572 
18997: 


5335s 
190133 
5340s 
190147= 
3719s 
15586s 
159625 
4197 


34813 
3540: 
38U5= 
36063 
4360 
548en 
38332 
226932 


67273 
40303 
53925 
22812= 
152302 
152462 
43835 
4425 


143708 
179663 
14374= 
179783 
§353= 

148402 
5358= 

14847 


55383 
81282 
4983= 
6492s 
8647s 
8658s 
14378s 
98713 


3 


68452 
687s 
688is 
6889s 
6893 
6897= 
6901s 
69052 


5134s 
409i 
51452 
21444= 
3725 
6239s 
4057 
62482 


34843 
335443 
38113 
36123 
37883 
3493= 
383823 
226972 


76593 
41293 
76633 
228162 
15233= 
15248= 
43892 
234715 


14626= 
4Q023 
14631s 
4462 
5269s 
14844: 
531523 
4014= 


5543= 
8132= 
4987s 
8142s 
63822 
4712= 
146365 
9876s 


34 


MICRO 310254) 


Location / Line 
4 


§443= 
10614= 
3894 
135¥4= 
3904 
19702= 
13603 
3928 


11699= 
4¢96s 
184255 
60102 
4223s 
1981az 
18430= 
19818= 


34893 
35563 
35853 
361583 
34953 
$4023 
425vs 
229645 


59233 
41193 
4372 
23098= 
4305= 
35618 
126935 
36353 


183863 
40683. 
51223 
13578= 
6787= 
14145= 
679uUs 
13583= 


37573 
75083 
7375s 
7380s 
§500=s 
14826= 
14268 
13586: 


54472 

14779 
14499 
13507= 
5301s 

14938= 
168292 
16831: 


11704= 
410u= 
4026 
6012s 
4228= 
6242s 
18434= 
217852 


34983 
35673 
35883 
36183 
6690= 
§1623 
66932a 
22990 


76233 
38733 
76273 
231036 
431i¢=s 
4416 
126962 
36383 


40798 
40733 
$123= 
2319s 
§27323 
14149= 
§319= 
23319s 


760718 
75713 
76753 
23335 
55”A3= 
47152 
142712 
4699 


STAR Microcode 
Number Index 


646522 
3795 
6783s 
8788s 
575983 
9764= 
13606= 
§5769= 


166188 
4105s 
166222 
60162 
4234= 
15599= 
16628= 
155915 


35532 
40383 
35913 
4331 
35123 
67488 
42553 
22996z 


67348 
38823 
56342 
23108= 
43162 
40413 
4395s 
36423 


41343 
39153 
5124s 
17428s 
16765= 
16768s 
167718 
17431: 


4563 

39583 
4991= 
6498s 
8652= 
4614 

8894= 
8899s 


7 


6859 

147835 
14509= 
14787s 
53052 

149412 
145162 
149442 


5139s 
4110 
§15¢s 
6017s 
42392 
6245s 
145215 
217912 


35253 
35723 
35943 
360253 
3783 
$9623 
4260 
230022 


75523 
74443 
5634s 
23114= 
4321s 
40473 
44002 
23475 


36308 
39213 
51252 
23193 
5279 
37683 
5323s 
233232 


196533 
39253 

4994s 

233402 
190563 
4718s. 
197593 
190633 


e=e @e 88 


caccccacaca cccccccea cccccacca cccaccaac ccccccca cccccccc 


PCS,MCR(363,2043) 


Ucode Loc’n 


93080 
2308 
9319 
0318 
8320 
0328 
2330 
0338 


2340 
0348 
8350 
0358 
0360 
9368 
2370 
0378 


0380 
0388 
0390 
0398 
O3A0 
3A8 
0380 
23B8 


23Ce 
@3C8 
93D0 
Q3D8 
OIED 
03E8 
O3FO 
Q3F8 


0400 
0408 
0410 
0418 
0420 
0428 
0430 
0438 


0449 
0448 
0450 
0458 
0460 
0468 
0470 
0478 


@ 


47953 
48473 
56015 
49123 
§6122 
153913 
4734 
10325: 


136663 
87363 
5uso=z 
5643s 
7164s 
87433 
7168s 
103312 


54663 
55633 
57772 
6260s 
5089s 
198292 
$1012 
3928= 


41873 
248193 
63002 
6329s 
6355 
39618 
Siiis 
5012 


83533 
83993 
108892 
84593 
6950s 
6911s 
§225 
247072 


7041s 
247993 
19893=s 
4465s 
12534= 
125372 
7386s 
4588a 


16551 7=DEC#1977 


i 


47988 
438513 
56Q7s 
49173 
5617s 
10268=s 
215¢00s 
21510= 


49713 
4163 
5veis 
5646= 
6508= 
874938 
6554s 
103345 


519938 
52973 
578y2 
159682 
5¥9g2 
101085 
51022 
39313 


5830! 
57243 
63032 
6331s 
6357s 
3964s 
51125 
7§59s 


83563 
84031 
5167 
84643 
246978 
6914 
247002 
247102 


10472 
7595s 
108963 
44682 
44842 
4498s 
7389s 
459i 


2 


46033 
48573 
156442 
49203 
4706 
11284= 
15653=s 
15618= 


134433 
41793 

5082= 

15627= 
13321: 
133275 
15656= 
103378 


63673 
67813 
4839 
62625 
5091s 
16477 
§103= 
3935s 


247863 
147633 
3420 
147673 
5004 
39682 
91138 
147723 


83593 
84083 
55935 
84723 
6954s 
176725 
63862 
5238 


139893 
91423. 
12899s 
44722 
178382 
91453 
16928 
4595s 


3 


AuvU63 
48618 
15648=s 
49253 
6339= 
10v076= 
215v6s 
21513= 


42873 
4173 
5¥83= 
24867 
6513 
4762 
6559s 
10343= 


47263 
71823 
47303 
71863 
5¥v92s 
1291122 
5104= 
39415 


112183 
153543 
1122¢3 
153593 
1426s 
3974= 
51142 
75622 


BR3628 
84113 
5596s 
84783 
164921: 
16029 
63882 
160362 


143553 
75992 
109045 
4479s 
4487= 
45V¥2= 
7697= 
4600= 


MICRO 31(254) 


Location / Line 
4 


4bivs 
48723 
490ws: 
492¢3 
48153 
15396= 
5508s 
14528= 


497738 
42073 
54845 
14552= 
56743 
48773 
5521= 
494638 


80533 
71408 
4466 
74433 
5093s 
19837s 
54452 
6295= 


45113 
165883 
45173 
244865= 
6621s 
6592= 
51155 
661s 


83683 
84203 
84473 
84813 
83743 
70082 
7604s 
761¢= 


18935= 
70512 
18938= 
18943= 
5252 
84243 
69702 
84943 


35 


5 


4bid3 
48833 
49033 
4931: 
7125= 
ivddsi= 
7129s 
14931= 


46073 
419338 
5v85= 
14555= 
5679s 
4779 
4834 
49493 


248043 
63123 
86382 
15971= 
5”94s 
19116= 
51v6=s 
6297s 


TH483 
159323 
45233 
24488= 
6627s 
15211= 
91162 
5v1i5 


83773 
84322 
B45u3 
84843 
18922s 
70122 
18925= 
18928= 


189492 
71542 
18952= 
18957=s 
44902 
5257 
5285 
84973 


STAR Microcode: PCS 


Sumber Index 


6 


43243 
47533 
49063 
4756: 
48313 
1128Rs 
$511=> 
15621= 


44553 
85323 
S4U8os 
15631= 
13323 
442% 
§526=: 
49573 


248268 
$993: 
248303 
244528 
5v95s 
1648ye 
51872 
4896 


1154738 
184743 
45293 
244912 
115523 
6597s 
5117s 
6613= 


83833 
§142 
84533 
7o8g=s 
83898 
17674z 
13546s 
13549= 


1493= 
91613 
14934= 
91683 
17843= 
7798s 
69752 
835¢8 


7 


4u423 
43873 
4993 
493u8 
6345& 
1vVvY¥¢Cs 
5514= 
1vViviz= 


193633 
248453 
5Svb7= 
2407s 
45668 
4569= 
553\s 
49608 


49433 
62268 
8642= 
24456 
5v96s 
Wwi2ziz 
Sldss 
IV127= 


4895 
183393 
4535: 
24494= 
7431: 
152i5= 
9118s 
192192 


83923 
84343 
84563 
76848 
16025 
228275 
160325 
228322 


230265 
230312 
230363 
230422 
4494s 
78Q0z 
77¢6z 
85233 


2e %© GO 


cccccacacc ccccacccc ccccacaac caaacaacac cccccacacea ccccccaaca 


PCS,MCR(363,2043) 


Ucode Loc’n 


2480 
2488 
2490 
@498 
B4A0 
O4A8 
G4B0 
04B8 


G4C0 
G4C8 
@4D0 
24D8 
B4E0 
Q4E8 
O4FO 
O4F8 


0500 
0508 
0510 
0518 
0520 
0528 
0530 
0538 


0540 
0548 
0550 
0558 
0566 
0568 
0570 
0578 


0580 
0588 
0590 
0598 
O50 
O5A8 
O5B0 
0588 


@5Co 
O5C8 
O5D0 
@5D8 
OSEO 
OSES 
O5FO 
O5F8 


Yy 


86983 
98513 
101698 
10175s 
4617s 
46402 
72678 
4665s 


17634: 
46812 
5320s 
65238 
176372 
98543 
7354s 
8507s 


19072 
19084s 
19112s 
19139s 
191642 
19189 
192152 
19246= 


19385 
19400= 
19439s 
1947ia 
194943 
19519=s 
19545s 
1958¢0s 


6798s 
143613 
14793s 
79592 
169382 
8025s 
16942: 
11891= 


246832 
9381i= 
246862 
24688= 
6079 
143662 
14797= 
115952 


16351 7=DEC#1977 


| 


86933 
131968 
125912 
125952 
4620s 
4643= 
5407 
46682 


146203 
4085s 
5Q@23% 
6531= 
81772 
5840s 
§552 
60308 


5569 

19288s 
19116 
19143= 
19168= 
19193= 
192192 
19249 


§622 

194062 
19445z 
19475: 
194972 
19523: 
195495 
19586 


6893= 
6283= 
5801 
7964s 
18979« 
8U28= 
18982= 
18987=s 


131392 
13142 
61213 
9394s 
6140s 
190113 
61568 
115982 


2 


86728 
108723 
5383 
128753 
46248 
4646= 
72743 
46712 


1404863 
46892 
5028s 
6539s 
104988 
5469 
73572 
8511s 


19076= 
19092s 
191205 
191475 
191725 
19196 
19223=s 
19252s 


193892 
19411 
194508 
19478= 
195012 
195262 
19553=s 
195922 


6807= 
5650 

9855 
58682 
60582 
6074% 
68172 
74492 


5805 
93892 
14166= 
141755 
14200= 
142972 
6101 
116d01s 


3 


105022 
248343 
105063 
248403 
4631s 
4049s 
82452 
4674s 


5410 

4692s 
50335 
6547s 
8182s 
§8435 
9915= 
64035 


19080= 
1996s 
19124= 
19152= 
19175 
19199 
19227s 
19255= 


19393= 
19417 
19455: 
19482= 
19505= 
19529: 
19557s 
19595 


681i= 
6285s 
5859s 
5872s 
6961= 
6073= 
6822= 
74523 


6106s 
6111= 
612356 
9398s 
6142s 
100155 
6159s 
116v4= 


36 


MICRO 31(254) 


Location / Line 
4 § 


128883 
13994= 
1¥172= 
10178= 
7854s 
7075s 
78573 
7282s 


18866= 
7294s 
17492 
73252 
18871= 
13998= 
7585 
67742 


7780s 

19102= 
19127= 
19155= 
191690= 
192¢3s 
192315 
19259= 


76122 

19425= 
1946a= 
19465= 
1951a= 
19§33= 
19561s 
195992 


§573=s 
5652 
16733= 
92233 
79992 
82813 
16738= 
95892 


92422 
10157= 
§835 
9422 
6083 
9492Z= 
16743= 
96712 


13116: 
17611 
129072 
12911= 
18963= 
176135 
18966= 
18971s 


139033 
15203= 
77522 
152v5e2 
8706s 
5847= 
7589= 
60402 


7783s 

191v6= 
19131= 
191585 
19183=s 
19207= 
19235: 
192632 


7814 

194315 
194645 
19468= 
19513s 
19537s 
19564= 
19625=s 


15507: 
6287= 
1551d= 
719732 
8002s 
8284= 
9195s 
9595= 


98128 
10160= 
6126= 
6077 
6145s 
6085 
61625 
96772 


STAR Microcode: PCS ¢1, 


Number Index 


6 


193338 
86822 
141345 
141395 
77692 
7078s 
78652 
12862 


82912 
73002 
77552 
7331s 
1903078 
5548 
143103 
8777= 


§204= 
52138 
5786s 
57942 
14256= 
1426¢= 
19238= 
192675 


70872 

70952 

15019= 
1Sd24= 
155482 
15543s 
195742 
196u8s 


§579=2 
5588s 
$8612 
92302 
60642 
926v= 
787us 
7875= 


9247z 
10163: 
141471= 
9425s 
14203 
9498e 
10636= 
1664@= 


7 


84893 
86853 
4579s 
4582: 
77728 
23163: 
8250s 
23167= 


8294= 
23258s 
7758= 
23202= 
8714s 
5850s 
9018s 
6045 


5208s 
5218s 
579062 
57982 
6089= 
6093= 
6097s 
60992 


70912 
7099s 
71045 
7i¥8s 
74682 
7492: 
7533s 
7537s 


5584= 
628h9a 
5664= 
79762 
60672 
92645 
92042 
78792 


61¢9= 
10166= 
6129s 
6132= 
6148= 
615v= 
6165= 
6168s 


ccaacaacaac ccaccccac cccacaaca cacacaacccac ccccacaac ccccccacac 


PCS.MCR(363, 2043] 


Ucode Loc’n 


0600 
2608 
2616 
2618 
0626 
0628 
0636 
0638 


9649 
0648 
0680 
0658 
0660 
9668 
0670 
0678 


2680 
9688 
9690 
2698 
O6a0 
O6A8 
o6Bd 
2688 


26C0 
o6ce 
96D0 
26D8 
06E0 
Q6E8 
O6FO 
O6F8 


0700 
9708 
0710 
0718 
0726 
9728 
0730 
0738 


0740 
0748 
0756 
0758 
0760 
0768 
0776 
0778 


@ 


193662 
7203 
7456s 
9524= 
19369 
99668 
193723: 
193762 


105762 
107842 
74728 

10806e 
170562 
75162 

17060= 
109172 


718242 
11275=z 
11387: 
78842 
11201 
1168s 
8O1is 
1158is 


81042 
117753 
11841= 
6994s 
9330s 
126842 
12073s 
13803z 


207873 
207918 
18000 
18003=z 
6471 
9455s 
199853 
199953 


12150 
14035s 
200733 
223083 
2000538 
6692 
96138 
6682 


16851 7eDEC#1977 


| 


6173s 
71208 
6113 
63162 
6116 
9969s 
14389= 
143912 


10580= 
107873s 
6230 
19899s 
66343 
6268 
10054= 
1¥92i3s 


7828= 
7905s 
719345 
7887= 
11095= 
112713 
6373 
11585: 


81072 
11778 
118482 
106502 
9335= 
9945= 
120785 
9984s 


205643 
205683 
204053 
204113 
216693 
9462s 
6476 
10667= 


12154s 
103908 
202413 
6572 ; 
200088 
227958 
6661 
207633 


2 


16593=s 
7213 
74692 
9532s 
14424= 
14029 
1465is 
194654=s 


167782 
16783=s 
7478s 
64302 
165998 
718222 
1669022 
6987s 


78325 
11279= 
1139906 
7891= 
16644 
16647= 
8015s 
8432s 


Bilis 
6457 
815s 
8999s 
93412 
12688= 
9211= 
13807=s 


205723 
205753 
2041538 
204353 
216743 
94698 

9752s 

204203 


177625 
14038 
177658 
204323 
200113 
11745« 
96232 

204233 


3 


6175= 
7218= 
7465s 
63182 
63945 
640¢G= 
64462 
6413s 


6419s 
6425= 
7483s 
6433: 
6639s 
7527s 
10059= 
6993s 


6314 

791¢= 
7939s 
7898s 
19832 
7994s 
8219= 
8035s 


6117= 
94395 
8154= 
196562: 
9346s 
9949 
9216s 
9988= 


205663 
206033 
204463 
204503 
21167= 
211722 
9757= 

106705 


9543s 
103942 
261583 
106182 
6578 
11749s 
96272 
6683 


37 


MICRO 31(254) 


Location / Line 


4 


61@3 
9681= 
85582 
96452 
97652 
1v194= 
10350= 
11259 


146322 
6199 
8593= 
10527: 
6265 
10909= 
8755s 
1¥975s 


885i= 
11370: 
6349 
109984s 
11@11is 
111265 
112995 
11644= 


9303s 

11785s 
11856 
119592 
93525 

13055= 
1216s 
13928 


206u88 
2046113 
204543 
204573 
199768 
121228 
199883 
199983 


12222s 
14048 
200243 
122628 
207998 
122822 
207333 
205233 


=) 


61782 
9484= 
B563e 
632v= 
6134 
1wl97= 
14355= 
112636 


1¢637= 
113v8= 
R598e 
6256 
6645s 
10912=s 
8759s 
12979s 


8855s 
7916s 
7944s 
1¢988= 
11¢14= 
111305 
113¥3= 
11654: 


9307= 
1179ic 
1186¢= 
119635 
9359s 
9953= 
12109 
9992= 


206213 
246293 
204713 
204813 
220383 
121275 
9505= 
6503 


12227= 
10398s 
6565 
122652 
9634s 
12285= 
0665 
205263 


STAK microcode? 
Nunber Index 


6 


177982 
178wvs 
8569= 
96532 
97703 
iv2vi= 
6136 
1126s 


1o78uUs 
167872 
B8o03a 
12534= 
1dSo02e 
16567= 
8765s 
6281 


886us 
113742 
218uW2= 
218V¥7= 
6352 
11362= 
9291s 
BO38= 


9315s 
6465 
94A2Z= 
9816s 
93672 
130S7= 
9479=z 
13932= 


206393 
2064532 
2049938 
2295033 
95762 
176502 
6482 
176525 


9551s 
14052s 
6568 
202248 
211962 
212v1= 
6068 
2205313 


7 


61812 
6163= 
85725 
6323= 
639602 
i¢2vas 
e4cys 
11269= 


6421s 
li3iis 
YOUHR 
643602 
66515 
6655s 
8760s 
oygys 


8Yh3= 
719215 
7940 
7952s 
799v= 
11365 
9296= 
8U42= 


93225 
94482 
9¥Cox 
9Ri4d= 
93742 
9957=z 
9464s 
9995s 


2064993 
2v6533 
205123 
205163 
958s 

206443 
95102 

207463 


9559s 

1¥403=s 
202923 
1¥623s 
96395 

117532 
117972 
118v1= 


cacacacaaaa cccccacaaac 


ccccccac cgcccaacacca cccccacaca cgcccccac 


PCS,MCR(363, 2043) 


Ucode Loc’n 


0780 
0788 
0790 
0798 
O7A0 
O7A8 
0736 
07B8 


27C2 
07C8 
87D2 
@7D8 
O7EQ 
O7E8 
O7FQ 
O7F8 


Y880 
Q888 
0810 
9818 
0820 
2828 
8830 
0838 


0840 
8648 
0850 
9858 
9860 
g868 
0870 
0878 


Z88O 
9888 
2890 
9898 
O8AV 
O8A8 
O8BO 
Q8B8 


@8Co 
@8cs 
@8De 
g8D8 
O8EO 
Q@8E8 
O8FQ 
O8Fs8 


Q 


12296 
216793 
216648 
216843 
220493 
210523 
19549= 
20353: 


14102 
208863 
142912 
203148 
12462: 
7017 

13312s 
149782 


111658 
111802 
17354 
182372 
146738 
158521 
15682 
161356 


127182 
17168s 
129198 
17853s 
102532 
127362 
179332 
19686s 


17974s 
1890538 
18263 
18396a 
18452s 
185832 
193238 
196498 


19702=s 
210738 
197962 
198872 
217152 
23672 
23795 
238342 


16351 7-DEC=1977 


i 


123015 
6713 
6751 
107752 
200618 
6925 
6928 
6934 


109398 
248163 
202443 
201833 
12467s 
208033 
13315s 
207748 


111682 
111862 
113432 
121392 
14678 
155252 
15684: 
16138s 


127212 
171712 
129262 
17857 
71260 

12743 
17937s 
12814 


179772 
18@S8= 
18268 
18402: 
184568 
185892 
193262 
19653 


19726 
135302 
1980902 
19892s 
217188 
23676 
237992 
23839% 


2 


6697 
6717 
107462 
6773 
200643 
221308 
1205542 
6939 


14196s 
6959 
142942 
6964 
98892 
116635 
9916s 
149802 


111712 
7036 
173572 
182402 
124902 
7157 
1229 
7237 


12724s 
123832 
7255 

129648 
102572 
127503 
130485 
19699s 


132762 
132928 
133468 
7317 
7348 
7367 
13355s 
7374 


133642 
210762 
13786s 
7407 

138322 
1391483 
144622 
132482 


3 


118722 
11889 
1075iz 
1278023 
9704s 

201063 
10558 
203452 


109438 
208263 
201618 
292183 
9896 

116682 
9921= 

11968s 


1117532 
11190= 
113462 
121445 
12560e 
12273= 
12322: 
12332: 


12731= 
12391is 
12929 
129683 
11233: 
12753=s 
130518 
12818 


132792 
13295 
13349: 
130322 
131538 
13162s 
13358s 
13177= 


13367 
13538c 
13790s 
1320iz 
138362 
139222 
140682 
1325is 


MICRO 31(0254) 


4 


123132 
123542 
12363 
12375s 
200673 
20988 
12413s 
2063493 


12426 
208303 
205203 
6981 

208073 
124792 
207363 
1490825 


14¢282=s 
144v0= 
14412= 
14¢437s 
14682= 
155¢8= 
160972 
16202: 


162455 
177490= 
17768s 
186662 
10260= 
127562 
17954 
19753= 


1890142 
19876z 
18346=s 
1849s 
18574= 
187898 
1933823 
19656 


199312 
197¥9s2 
19856= 
201375 
218742 
237002 
238042 
212952 


38 


Location / Line 
5 


12317s 
12359s 
12369s 
12379= 
220532 
209303 
12418= 
6945 


1243d= 
208973 
202543 
2168938 
7065 

12483= 
7822 

140862 


14285= 
14405= 
14416s 
14443= 
14685= 
155512 
16101i= 
162u5z 


16248= 
17743: 
17791s 
1254723 
7309 

12761z 
17957 
128232 


18Q17= 
13@vis 
183502 
184152 
185782 
187932 
19342= 
196S9= 


11327= 
19713= 
19862s 
20140= 
21879 
23703 
2388s 
7416 


STAR Microcodes PCS @1, 


Number Index 


6 


6732 
6738 
6768 
6920 
2005732 
211233 
9660= 
203663 


208108 
208923 
201718 
222368 
99932 
11926= 
9926s 
7027 


7832 
7069 
1072 
7082 
9937s 
7224 
7233 
7240 


9976zs 
7247 
19045= 
18672= 
103735 
12766 
106433 
197562 


146775 
1988265 
12962 
73492 
7362 
13169= 
1190298 
7400 


19934 
1319%s 
11335S= 
74141 

1135es 
13229= 
117223 
212992 


7 


1188¢@a 
118932 
119042 
119v9=s 
97673 

208523 
96645 

207553 


208723 
208643 
2u3iis 
202073 
99105 

119322 
99312 

11971= 


122262 
12031i=s 
120372 
12040= 
9942 

12278 
123272 
123382 


9979s 

12396: 
1u¥48s 
125502 
103778 
12769: 
106462 
12828= 


1368@s 
130052 
109652 
130352 
13159=s 
131725 
11¢322 
13182s 


11331 
13192s 
113383 
1324s 


- 113535 


13234 
117262 
132562 


ccccacacac 


cc caccaaca cccacaccce ccccccca ccccacccc ccaccaacaac 


PCS,MCR(363, 2043) 


Ucode Loc’n 


8900 
2908 
8910 
2918 
8920 
8928 
0930 
0938 


09408 
8948 
0950 
0958 
8960 
2968 
8976 
2978 


8980 
0988 
9992 
0998 
O9AB 
O9A8 
O9BO 
O9B8 


G9CO 
g9C8 
@9D0 
G9D8 
O9EO 
O9E8B 
O9FU 
Q9F8 


GAGO 
GAGS 
GA10 
GA18 
BA20 
GA28 
GA30 
GA38 


GA40 
GA48 
CASO 
GAS8 
PA6O 
GA68 
GA7T9 
GA78 


g 


23845 
216332 
217903% 
23485z 
7542 

239962 
118075 
242665 


243838 
2453428 
246032 
24630" 
246692 
247488 
151398 
8280 


8163 
8271 
15423 
8313 
8329 
8469 
8626 
8791 


160508 
8815 
8886 
8925 
8945 
9310 
9049 
9152 


9253 
9517 
9720 
19919 
120038 
175108 
10366 
12520 


185022 
1853132 
1868is 
10799 
12774s 
187152 
10958 
11025 


16351 7-DEC #1977 


i 


238483 
14483 
7421 

7513 

145362 
23999 
11812= 
24269 


243872 
245382 
24609= 
246328 
24673 
247522 
15143: 
15193 


8167 
8275 
15428s 
8318 
8416 
8514 
8702 
8794 


16054 
8818 
8905 
8928 
8949 
9013 
9054 
9156 


9278 
9566 
9749 
10224 
10189 
10313 
12384 
10523 


18508 
1853528 
18686 
10794 
1278i2 
18719 
10971 
11039 


2 


14429 
216362 
217096 
234892 
7556 

148535 
118165 
14862= 


149938 
150¢03= 
71763 
7802 
i5@1is 
{5031s 
71927 
8084 


8172 
8297 
15432s 
154652 
15497=z 
8518 
120843 
1§819s 


16057= 
8821 
161512 
161915 
162738 
166573 
9087 
9180 


16800 
9693 
9790 
108627 
168092 
175123 
175372 
10536 


185142 
185385 
186902 
10822 

127892 
187238 
201158 
11050 


3 


14433= 
14491i= 
13721= 
1373s 
14540= 
14657= 
11820 
14867zs 


14997= 
15uv6s 
14875=s 
14883=s 
15¥14s 
15033 
151465 
151962 


14958 
14962 
154342 
15468e 
155002 
151525 


°12089= 


15822s 


16059: 
15255= 
16154 
161952 
16276= 
1666is 
154815 
154875 


168v4s 


‘456092 


157392 
15747s 
16812= 
17515 
17539s 
158¢9s 


19720 
12733 
10761 
161226 
127922 
187288 
201192 
16178s 


39 


MICRO 31(254) 


Location / Line 


4 


11759s 
238545 
22562= 
241445 
23981= 
24231i= 
11824= 
243502 


71739 
14465s 
24615e8 
2465¢=s 
247375 
7806 
7980 
8488 


8287 
B30u 
8326 
8321 
8437 
8585 
8715 
8797 


8807 
8826 
899 
8933 
897" 
9037 
9492 
9183 


944 
9667 
9793 
10030 
10217 
12317 
10493 
10563 


16724 
10739 
14766 
10826 
12796s 
10947 
10996 
11054 


2 


11762: 
23857= 
7497 

14299 
239842 
24236 
118282 
24353 


11916=s 
14469= 
24619s 
24653 
2474s 
149%01= 
80538 

8143 


821iv 
15999: 
1198v= 
15131= 
1249s 
8611 
8719 
15184= 


881i 
8872 
8916 
8938 
8976 
9v41 
9096 
9188 


12161 
9713 
9798 
10233 
10231 
1¢321 
1217¢@= 
12692 


10729 
19758 
10771 
120830 
128012 
10953 
11920 
11257 


STAR microcode? 
Number Index 


6 


11705s 
137112 
225607 
241475 
7579 

7689 

118332 
14444 


71743 
144735 
7776 
766 
119365 
7836 
8074 
8158 


8254 
8303 
8310 
8324 
8442 
B615 
120932 
8642 


t2113= 
8878 
892 
8942 
9002 
9245 
9148 
9192 


9412 
9717 
100807 
15786 
10248 
10361 
10497 
10669 


12437: 
162842 
12445= 
10833 

128@5=2 
16167e 


(12833= 
11964 


7 


11766= 
137142 
137252 
143v42 
13768s 
137723 
11836s 
14452s 


119212 
1447Ss 
l4R7 ys 
14¥che 
119415 
1494s 
149492 
14953= 


1496¢s 
1513s 
11985 
151335 
12652: 
131565 
12vy98s 
15148 


12116s 
152575 
1545¢s 
15483 
154573 
15459 
1544848 
154905 


121652 
15612 
157432 
1579¢n 
1576938 
157722 
12175= 
15813= 


1244V2 
160873 
124502 
161208 
128u8sx 
lol/“s 
12836= 
161872 


ccacaccacac cccccccc ccccccca ccccccacc cccccacaac cccacaacaa 


PCS,.MCR(363,2043) 


Ucode 


GA8O 
GA88 
GA90 
@A98B 
OAAG 
GAAB 
QABO 
CABS 


BACO 
@AC8 
GADY 
@ADB 
CAEO 
QAE8 
GAFO 
OAFS 


QB22 
QB88 
GB10 
@B18 
OB20 
QB28 
@B30 
0B38 


SB40 
0B48 
OBSO 
6B58 
GB6O0 
OB68 
0B70 
@B78 


OBBO 
OB88 
@B9@ 
OB98 
OBAO 
OBA8 
QBBO 
OBBS 


@Bce 
@BC8 
@BDO 
@BDB 
OBEG 
OBES 
OBF 
OBFS 


"y 


11982 
11100 
11148 
11322 
11411 
11577 
11681 
11739 


11998 
12622 
12186 
12216 
12238 
12270 
12482 
12505 


12526 
12561 
12600 
12655 
21421 
13019 
218172 
13195 


218512 
220588 
221542 
222962 
224912 
22522 
227042 
231242 


237623 
242425 
242732 
14041 
242912 
14217 
14275 
14643 


14808 
14892 
15079 
18287 
15498 
15476 
15565 
15659 


16:51 7eDECe1977 


i 


11¢87 
11110 
11162 
11394 
11419 
11627 
11687 
11736 


12003 
12043 
12191 
12231 
12244 
12291 
12405 
12509 


207492 
20853= 
1263 
12659 
21425 
13222 
218212 
171445 


21856 
220658 
221598 
223038 
224972 
225268 
22708 
231308 


237658 
24245= 
242778 
14072 
242958 
14222 
14278 
14647 


14811 
14897 
15083 
182922 
15436 
15493 
15568 
15669 


2 


2017656 
11115 
11239 
11397 
11432 
11633 
201898 
202178 


202588 
202722 
12194 
12235 
202832 
12304 
203588 
203702 


12530 
12571 
209352 
209842 
12712 
21760= 
218252 
13263 


21861is 
220702 
221642 
223078 
225018 
225303 
227138 
231345 


237688 
24249 
24280z 
14077 
24298 
14232 
14385 
14661 


148145 
14906 
15893 
182975 
15440 
15528 
15570 
15672 


3 


20180= 
16232s 
130098 
163192 
130405 
163683 
20192 
202208 


20262 
2462758 
164445 
16454s 
202862 
16486 
20361= 
203732 


207525 
20856s 
20938 
20988 
214325 
217652 
218295 
17146= 


218642 
220762 
221702 
223iis 
225v6s 
13590 

13598 

231395 


13761 
13810 
242832 
18184s 
243032 
14237 
14394 
14665 


138153 
18227s 
15105 
18302= 
15444 
15530 
15573 
18818: 


4G 


MICRO 31(254) 


Location / Line 
4 


11091 
11121 
11293 
114028 
11566 
11639 
11708 
11952 


12007 
12058 
12199 
171815 
12250 
12309 
12458 
12514 


12542 
12577 
12606 
12679 
12978 
13025 
13134 
13266 


13286 
13463 
13469= 
13557 
13567 
13592 
13690 
13751 


13794 
13822 
13846 
14159 
14186 
14241 
14420 
14668 


14818 
14973 
1518 
16305= 
15479 
15534 
15578 
15677 


11095 
11144 
11315 
11403 
11569 
11658 
11712 
11974 


12¥14 
12133 
12204 
17183s 
13219s 
12345 
168S5¢= 
16856= 


12553 
12583 
12612 
12702 
12982 
13259 
13146 
1715¢= 


13303 
13482 
13553 
13565 
13569 
17528= 
13717 
13755 


13699 
17829= 
13907 
14178 
14194 
14245 
14424 
14890 


14828 
15073 
15159 
15442 
15472 
18594= 
15596 
15688 


SYTAK Microcode: PCS @1, 


Number Index 
6 7 


12952= 
11144 
11319 
11408 
11573 
11676 
11718 
11990 


12418 
12189 
12211 
171655 
12255 
1235@ 
12475 
12523 


12557 
12587 
12651 
12708 
13415 
13110 
132405 
13274 


133026 
13510 
134742 
17479 
13518= 
13595 
176565 
17662=s 


13798 
13825 
13777% 
14181 
14211 
14249 
14544 
14825 


14831 
15376 
15399 
1545 
140922 
15562 
141268 
15691 


12955z= 
16236 
13¢12s 
16¢322s 
13244 
10372: 
164052 
lo4e7=s 


16413= 
16416 
160449 
17188s 
132225 
164682 
16653= 
1686e@5 


10865= 
164668= 
16984= 
160987= 
169922 
109952 
132432 
171542 


174102 
17412=s 
13478= 
17482: 
1352vV= 
17530=s 
17658s 
176065 


137¢3=2 
17832 
137 8v= 
isis9s 
182vi= 
18205s 
18215= 
16216= 


136192 
1823¢s 
18325= 
18328= 
14396= 
18599 
14126= 
19825= 


ee ee Ge 


ccaacccaaca cccccaac c.cccaaaca cccccccc ccccacaacac ccccccac 


PCS.MCR(363, 2043) 


Ucode Loc’n 


OCHO 
2CB8 
8C12 
@C18 
@C 20 
gC28 
GC 30 
9C38 


C40 
oC 48 
@C50 
ocs8 
9C60 
eC68 
8C70 
oC78 


ace” 
cas 
ec9e 
c98 
@CcAg 
OCAg 
OCBO 
@CBB 


8CCO 
eccs 
@CDO 
@CD8 
OCE® 
OCE8 
OCFo 
OCF8 


ODee 
Opes 
@D12 
@D18 
0020 
9D28 
0D3 
0D38 


op40 
oD48 
6D5e 
ODS8 
@D62 
OD68 
6070 
OD78 


Q 


15758 
15841 
16039 
16141 
16198 
16264 
16294 
16356 


16399 
16501 
16675 
16894 
16935 
17248 
17197 
17239 


17296 
17317 
17347 
17401 
17487 
17582 
17647 
17697 


17816 
17899 
17997 
18042 
18131 
18173 
18234 
18322 


18391 
18494 
18677 
18771 
18799 
18849 
189190 
19238 


19280 
19308 
19347 
19626 
19675 
19734 
19762 
19848 


16351 7@-DEC=1977 


3 


15793 
188382 
16091 
18877s 
16224 
18893 
16333 
16389 


10465 
19896= 
16773 
169902 
16967 
17106 
17229 
17282 


152625 
17329 
105163 
17435 
15270= 
17625 
17686 
17802 


17848 
239352 
18vH11 
18099 
18157 
18222 
18254 
18363 


18448 
18527 
15712= 
18785 
15724s 
18906 
15754=s 
19276 


19295 
19333 
19616 
19669 
160712 
19749 
19895 
19871 


41 


MICKO 31(254) 


Location / Line 
4 


15797 
15976 
161¢5 
16161 
16256 
16282 
16349 
16392 


16469 
16507 
16794 
16917 
17016 
17135 
17231 
17294 


17304 
17336 
17393 
17438 
17546 
17631 
17689 
17805 


17882 
1791 
18621 
18117 
18161 
21390 
18260 
18367 


18459 
1868 
18745 
22093 
18812 
22210 
19623 
2232528 


19298 
223602 
19629 
226268 
19721 
227748 
19823 
234368 


15832 
16004 
14968= 
16173 
16259 
10288 
15059 
19679 


15122 
16509 
16888 
16931 
17020 
17142 
15174= 
17294 


17341 
17344 
17397 
17441 
17558 
17645 
17694 
21771= 


17885 
17904 
18@25 
18122 
18168 
213952 
18279 
18372 


18464 
18642 
18749 
229995 
18832 
222143 
19027 
223292 


15827= 
223648 
247593 
226322 
19725 

227802 
16327= 
234408 


STAR Microcode: PCS ¥1, 


Number Inaex 
6 7 


145612 
1690638 
16149 
161383 
15v47=s 
16294 
16352 
16395 


16473 
16606 
108914 
91773 
17°23 
199v6s 
17235 
20297 


17314 
293242 
17399 
17444 
17578 
20876= 
21152s 
211622 


21182= 
211915 
18429 
18126 
15698=s 
21398 
18318 
18377 


18487 
18646 
18757 
221052 
18845 
222192 
193932 
223338 


19302 
2236838 
10314= 
226373 
19730 
227862 
19843 
234442 


14504= 
13842= 
149712 
188825 
15450 
188982 
15?65s 
19683= 


15127= 
199v1= 
202292 
202332 
19945 
19912: 
15178= 
203022 


152652 
23292 
208348 
22838 
15273=s 
2088u= 
2115758 
217752 


21186= 
239402 
212152 
212208 
157v2z2 
214022 
21488= 
21494 


21624 
216272 
15716: 
221115 
15729s 
222248 
15756 
22337 


15829 
223722 
1600173 
226422 
167762 
227922 
163302 
23450= 


ccacqaaacac caacaacaaaa 


ccccccac c.ccaccccc ccaacccac ccacacaaccac 


PCS,MCR(363, 2043] 


Ucode Loc’n 


8D8O 
QD88 
@D90 
9D98 
ODA 
@DAB 
ODBO 
ODBBS 


@DCo 
@DC8 
ODD 
@DD8 
QDEY 
QDE8 
OOF 
ODF8 


BESO 
GES8 
GE10 
QE18 
GE20 
QE28 
CE32 
GE38 


GE40 
GE48 
GES 
GE58 
GE6O 
GE68 
GE72 
GE78 


BOE8O 


CE88 
GEID 
GE98B 
GEAG 
SEAS 
SEBO 
CEB8 


SECO 
GEC8 
@EDY 
@ED8 
QEEO 
GEES 
QEFO 
@EF8 


7) 


19915 
20027 
20084 
20111 
20166 
20319 
20478 
20583 


20722 
20867 
21032 
21146 
21235 
21304 
21383 
21522 


21549 


. 21568 


21685 
21734 
21797 
21838 
21885 
21910 


21927 
22083 
22236 
22378 
22412 
22512 
22677 
22869 


23064 
23144 
23176 
23236 
23311 
23459 
23511 
23634 


23654 
23668 
23772 
23827 
24035 
24104 
24155 
24186 


16351 7@DEC#1977 


2 


19927 
20034 
20091 
20126 
20282 
20440 
20487 
20597 


20760 
20912 
21107 
21204 
21275 
21317 
21452 
21530 


21559 
21576 
21653 
168742 
21834 
169222 
21895 
170018 


22049 
170398 
22282 
22382 
22420 
22534 
22845 
23013 


172118 
23149 
23184 
23248 
23429 
178628 
23605 
23641 


23660 
23707 
23780 
23967 
24076 
24140 
24166 
24193 


3 


19938 
20041 
22094 
20134 
20226 
20460 
26491 
20616 


20768 
20991 
211190 
23957= 
16492s 
243615 
165133 
21535 


21563 
21580 
21657 
16878= 
16958s 
16924 
21899 
17005s 


170748 
170418 
22284 
17117s 
22428 
17159e 
22850 
23050 


172142 
17258 
23198 
23284 
23455 
178655 
17876= 
23645 


23664 
23711 
23784 
18272 
18310 
24150 
24170 
24198 


42 


MICRO 31(254) 


Location / Line 


4 


19942 
20044 
20097 
235232 
22213 
20463 
2v¥495 
20626 


20814 
20996 
21127 
212190 
21279 
21342 
21457 
21540 


16682s 
21585 
21723 
21742 
169092 
21847 
21903 
21917 


17028= 
22202 
22268 
22387 
22478 
22538 
22856 
23054 


23091 
23154 
23209 
23290 
{7771s 
23479 
23610 
23648 


16082= 
23714 
23789 
23971 
24081 
185¢2s 
24176 
24202 


=) 


19992 
20077 
163398 
235292 
2249 
20467 
22508 
2¢633 


20822 
21424 
21130 
21225 
21284 
21374 
21471 
21545 


16687e& 
1607492 
16819s 
21781 
16912 
21869 
21907 
21923 


17¢31= 
22232 
22317 
17119s 
17127= 
22542 
22861 
23059 


23120 
17260= 
17269=s 
23305 
177742 
235v6 
23614 
1824428 


18086= 
18103= 
23812 
23975 
24097 
18546= 
24182 
24205 


STAR nicrocodes: PCS G1, 


Numoer Index 


6 


20002 
20081 
2¥i0: 
235352 
20279 
20474 
20578 
20695 


20859 
21Y27 
164592 
2123¢ 
21290 
21379 
21518 
16667= 


16690 
21620 

21729 

1688u= 
16914= 
16926 
169592 
17007z 


170348 
17243 
170662 
22408 
22482 
22557 
17193= 
17202 


17217 
23173 
23215 
17491= 
17779" 
17869 
23619 
23651 


1869902 
23718 
18134=s 
23990 
24100 
18551= 
19631is 
19768c 


7 


234992 
235v2% 
16343 
235412 
23595 
23599s 
236442 
23687= 


23817= 
238212 
164622 
239622 
160495 
243652 
165162 
106792 


166948 
107522 
16822 
16884s 
1696d= 
169292 
169535 
1701is 


1776s 
170468 
17069 
17121 
1713@2 
171622 
171952 
172052 


17220z 
17262: 
17272= 
1749328 
17782s 
178723 
17879: 
18948= 


18093 
18iv7= 
131382 
182756 
163152 
18555= 
196372 
19772= 


PCS ,MCR(363, 2043) 16351 7eDEC#1977 


MICRO 31(¢254) STAR Microcodes PCS Oli, 
Location / Line Number lndex 


caccacca cacccccac caacccccac cccccacacc 


Veode Loc’n Q 1 2 3 4 5 6 7 

OFA 24209 24213 24218 24223 24227 197838 24255 19786" 
OFos 242589 24262 24307 24311 20658= 206632 206688 206732 
OF10 24336 24340 24345 24370 22678S 20682= 206872 2692s 
Oris 24373 24376 24393 24398 20701m 20706m 207118 207162 
OF 22 24503 24508 24541 24544 24546 24562 209918 2v963 
OF28 24571 24575 24579 24623 24626 24642 209152 2491923 
OF30 24645 24664 24664 24722 20694232 24723 20946e 209512 
OF38 20957x 209642 
OF40 20968 209768 
Or4a 2129002 21004m 210¢92 
OF5O 210142 212212 
OF58 210362 210438 
OF69 - 21055 21059 
OF68 210622 210672 
OF7O 21081= 210862 
OFr78 212928 210972 
OF8O 247663 97383 97433 211332 211373 211412 
OFses 212632 212662 
OF9Q 213468 213508 213538 213572 
OF98 214632 214672 
OFAO 230742 230802 
OFAS8 232242 232318 
OFBO 232728 232772 
OFBS 232972 233018 
OFCO 2362628 236302 
OFCS 240872 240912 
OFDO 241092 241132 
OFDS 244768 244808 
OFEO 24515e 245208 245252 

OFES 245528 24554 245578 245598 

OFFO 24585a 245912 245972 

NO errors detected 


End of microcode assembly 
717 pages of listing 


Used 755,10 seconds, 166 pages of core 


Symbol tables: 59P 
Text strings: isp 


Loc’n assignments: 37P 


Cross references 55P 


43 


BLANK 


BLANK 


EDUCATIONAL SERVICES 


EY-C5004-RB-001 


